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Will Present New Studies 
on the Cupola 


Commencing with the issue. of 
Sept. 1 and running thereafter con- 
secutively until completed, THE FOUN- 
DRY will present a series of articles 
covering practically every phase of 
cupola construction and operation in a 
manner that will appeal to every 
foundryman whose work from any 
angle brings him into contact with the 
oldest and one of the most convenient 
and economical devices known for 
melting iron in the 
foundry. The ar- 
ticles have _ been 
prepared by J. E. 
Hurst, joint in- 
ventor of the 
Hurst-Ball centrifu- 
gal casting process 
now in use at the 
plant of Newton 
Chambers & Co. 
Ltd. Thorncliffe 
Iron Works near 
Sheffield, England, 
where Mr. Hurst is in charge of fur- 
ther development of the system. Mr. 
Hurst is a well known foundry metal- 
lurgist, author of Metallurgy of Cast 
lron, and also various papers on par- 
ticular phases of the same subject. 

Probably no class of gray iron cast- 
ings involves such intimate attention 
to detail of cupola operation as cast- 
ings formed in metal molds by centri- 
fugal force. Expert personal knowl- 
edge of the cupola acquired over a 
period of many years in this exacting 
process is reflected in his series of 
articles on cupola theory and practice. 

Numerous’ investigations in this 
country and abroad, during the past 
ten years, have been directed toward 
improvements in cupolas. Some inno- 
vations have been discarded under the 
test of practical service. Others have 
been accepted, improved and_ stand- 
ardized. Although the cupola is one 
0! the oldest known mediums for melt- 
ing iron, and by many is considered to 
have reached the point of stability 
where further changes are impossible, 
Mr. Hurst shows conslusively that ad- 

ncement can be and has been made. 
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IFTY-FOUR years ago 
Ernest E. Koken, at that time 
a resident and tax payer in the 
rising young city of St. Louis, 
decided he could build a better 
barber chair than any in use at 
that time. Further, he decided 
the time was opportune to get 
in on the ground floor of a new 
business and build a considerable 
number of these chairs to be sold 
at a reasonable price. Men were 
just beginning to emerge coyly 
from behind their disguises, from 
the whiskery bondage in which 
they had been held for many 
years and consequently the bar- 
bering business, heretofore at 
a comparatively low ebb, began 
to show signs of activity and 
returning animation. Rumors 
were in the air of bigger and 
better barber shops. The future 
seemed to be invested with a 
particularly rosy tinge. Mr. 
Koken reasoned that with the 
tide of public sentiment, inclina- 
tion and fashion setting strongly 
toward a bare face beauty mark, 
customers male and female would 
begin to look for and demand 
more luxurious equipment and 
furniture in the establishments 
devoted to transformation. They 
would want a temple where 
beauty, comfort and _ fashion 
reigned and not a_ workshop 
where hair and beard in turn were placed on a 
chopping block and cut square on the end with 
two skilful blows of a hatchet. 

In the years that have elapsed since the be- 
ginning of the modest venture, the wisdom of 
both decisions has been verified to an extent 
never contemplated by the originator when he 
set up a subdued little sign over a quiet, retiring 
little shop on a side street and where he first be- 
gan the manufacture of the famous chair that 
eventually became as familiar to barber shop 
patrons all over the world as the striped pole in 
front of the building. 

Build Entire New Plant 

Certainly, he had no conception that in a com- 
paratively few years he would be the greatest 
manufacturer of his line in the world, that in 
a little over 50 years his company would have 
to erect building after building and finally have 
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astings Serve ii 


to abandon the old site and put up a complete 
new plant on an 18-acre property near the out- 
skirts of the city of St. Louis at a point where 
Morganford road crosses the main line of the 
Missouri Pacific railroad. 

Additions to the original plant had been made 
from time to time, sometimes in the form of ex- 
tension to existing departments and at other times 
these additions constituted an entirely new de- 
parture, one more link in the chain to bear out 
the statement that from beginning to end, ever) 
part of the company’s products was made in the 
one plant. In time the establishment became a 
thoroughly self contained unit with complete fa 
cilities for manipulating metal, leather, 
The present Koken Companies 
St. Louis, specializes in the manufacture of ever’ 
item of equipment and _ supplies for 
and beauty shops—feminine shoppe—even to th 


wood. 


marble and glass. 


barber 
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Fig. 1—lIron Is Taken Away from Under a Skimming 
1000-Pound Ladles Suspended from ~ 
Bay 


- Reservoir Spout in 
Which Encircles the 


a Monorail Entire Center 


By ‘Pat Dwyer 


foundry, 100 x 160 feet, is shown 
in the accompanying illustration 
Fig. 8. In its relation to the re- 
mainder of the plant, the end 
to the left faces on one of the 
interplant streets. The end to 
the right has been designed and 
erected with a view of its possible 
removal later so that the shop 
may be extended into the yard. 
The upper side as shown in the 
present illustration is bounded by 
a spur track from the Oak Hill 
branch of the Missouri Pacific 
railroad while the lower side 
parallels the wall of the clean- 
ing shop from which it is sepa- 
rated by a roadway 20 feet in 
width. The principal purpose of 
this space is to insure light and 
air to the windows of adjoining 
buildings. 

The building of brick and steel 
construction, with generous win- 
dow sash in the sides, ends and 
roof according to modern indus- 
trial building standards, is di- 
vided into three main longitudi- 
nal bays by two rows of steel 
columns spaced longitudinally on 
20-foot centers. The center bay 
is 40 feet in width, while each 


the side bays measures 30 


1e Barber Trades 22.2%: 


various perfumes, tonics, unguents, greases, cold 
creams and razor strops. 

Shortly after the celebration of the fiftieth an- 
niversary of the founding of the business, the 
company decided to erect and equip an entirely 
new plant, with every modern improvement in 
the way of light, heat, ventilation and sanitation. 

plant was designed and laid out in such a 
manner that the materials flow in an _ uninter- 
rupted stream from the source toward the ship- 
ping room. Also, and this constituted one of the 
most radical innovations in the company’s history, 

decision was formed to erect and operate a gray 
iron foundry and thus bring the manufacture of 
castings directly under the supervision of its own 

aff. The scale of production on which the plant 
operated may be inferred from the fact that 

e daily heat in the foundry ranges between 11 
and 12 The general layout of the 


tons. new 
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wall. The columns, in addition 
to their regular and usual func- 
tion of supporting the roof, also 
support a crane runway over the center bay and 
a% monorail extending around the same bay for the 
distribution of the molten iron. The crane runway 
and the monorail are mounted on I-beams project- 
ing from the columns 12 feet above the floor level. 
The floor space beneath, corresponding to the dis- 
tance between the rail and the line of columns is 
utilized for a gangway, thus in effect reducing 
the width of the available molding space to that 
of the side bay. 
May Adopt 
At present the sand is used only once each day. 
The entire floor is nearly covered with molds be- 
fore pouring commences. Later, if conditions war- 
rant, the floor allotted to man may 
be reduced by the adoption of a system of con- 
tinuous pouring by which a relatively small num- 
ber of flasks, a small amount of sand and a re- 
stricted floor space will be sufficient for each man. 


Continuous System 


space each 
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Fig. 2—Small Castings Are Made in 


Snap Flasks in 
Molded Simultaneously 





Taking the various departments of 
the foundry as they are shown in the 
ground floor plan Fig. 8, it will be 
noted that over two thirds of all the 
fioor space is utilized for molding. 
The entire center bay, all of one side 
bay and one eighth of the second side 
bay is devoted to this purpose. The 
remainder of the side bay shown in 
the upper part of Fig. 8 is given over 
to the office and pattern storage, 
the core making department, to the 
various activities connected with the 
cupola and to a locker and wash 
room. 

Over 500 different parts made of 
cast iron, none heavy and some quite 
small, are actively in production most 
of the time. A production schedule 
posted on a large blackboard in the 
office helps to visualize the work and 
synchronize the daily output with or- 
ders on hand and promises for future 
deliveries. All the small patterns are 
mounted on plates for use in connec- 
tion with molding machines supplied 
by the Arcade Mfg. Co., Freeport, IL; 
the Berkshire Mfg. Co., Cleveland and 
the International Molding Machine Co., 
Chicago. 

Large patterns, that is comparative- 
ly large patterns, since none of the 
castings weighs over 50 pounds—also 
are mounted on _ special machines, 
some plain and some stripping type, 
attached to a tractor type machine 
made by the Beardsley & Piper Co., 
Chicago which rams the sand in the 
flask by driving a constant stream of 
it in at high speed. This machine 
attended by eight men fills the entire 
central bay with molds daily. 

Special jobs, odd pieces and miscel- 
laneous castings used in plant main- 
tenance are molded and cast on several 
floors near the end of the building 


shown 


sented in Fig. &. 
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curious 
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Bay. 
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Fig. 3—Cope and Drag for a Foot Plate Are 


on a Hand Squeeze 


























also the the green state and during the drying 


the right in the plan pre- part 
Old fashioned meth- signed 
making the molds this sec- help 
shown in Fig. 
put up for day’s work, period. 


to condi- ceedingly smooth skin on the cast- 
without any blacking or other 


tions obtaining in the remainder of the ing 


foundry, 


and 


the 


in great 


and taken from a deposit in the vicin- 
form the paddle type mixers and is distributed 


A white silica 
to that used in the 
ity of city, 1s 
cores, The sand is 
in the proportion of 
10 parts sand 
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mechanical 
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specialized 
equipment 
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Men 


used 


Oil Sand Cores 


methods coating. No graphite or carbon black 
result in ing of any kind is used in this found 
uniform product ry either on molds or cores. 01 
account of the fact that all the cast 
Ings 
later. 


sand, similar the 
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A re 


to 
bonded with oil by 


glass industry . state. 


part oil to where 
supplemented by one hand in metal coreboxes. The pedesta 


Employed Making Odd Parts with Old Fashione 
Rigging 


of a proprietary dry binder de 


the core maintain its shape in 


either are enameled or nickeled 
Molding sand is imported fron 
Albany district of New Yor! 


Core 


wheelbarrow to the several benches 
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er, Kewanee, 
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hine 
rhe 
box 

nach 
feat 


HE 


Fig. 5—Members of _ the 
Pouring Gang’ Are Pro- 
tected by Goggles and Leg- 
gings. Fig. 6—Cores Are 
Dried in One Drawer Type 
and Two Rack Type Ovens 


shown Fig. 6 is 
in a pneumatically operated ma- 
made by Wm. Demmler & Broth- 
Ill. A bucket elevator 
magazine top of the 
constantly with 

metal 

under a suitable opening in the 
ine. with his 
and valve 


to the right in 


on ma- 


supplied sand. 


operator inserts a core- 


He trips a lever 


this in turn releases a 


All the Molds in the 


Th rowing Mach pe 
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Center Bay 
Attended hy a Crew of Fight Men 


whereby a quantity of sand under air- 
pressure is the 
This core although almost entirely sur- 


forced in to corebox. 
rounded later by molten iron requires 
neither 
Cores are dried in three ovens made 
by the Foundry Equipment Co., 
land, and shown in the background 
of the 
the 


rods nor vents. 


Cleve- 


oven 1s drawer 


other 


One 
the 


Fig. 6. 


type. In two cores are 


Are Made by a Tracto) T ype Sand 


Aaaredi ett 


racks, 


ovens 


into and 
truck. A 
of the 
day’s requirements constantly is main- 
tained of 
the coreroom, but shown in 
present illustration. The 
fired coke from a pit 
the cupola room and therefore 
to the the 
is held for the cupola. compara- 


loaded on 
of the 
supply of 


conveyed 
lift 


advance 


out on a 


cores in 


shelves in 
the 


are 


on a set storage 
not 
ovens 
with located in 
close 
where coke 


The 


tively small amount consumed is han 


storage pile 


dled in a wheelbarrow. 


Securing Uniformity 


This foundry presents an _ interest- 


ing example of the gradual evolution 
that is taking place in the casting in 


from hand meth 
of the 


most 


change 
the skill 
was. the 
mechanical 
insuring positive 
The hazard and un- 
certainty of the human factor has 
been almost eliminated. With the ex- 
ception of a few molders on the mis- 
none of 
foundry 


dustry. A 
ods where 
operator 

factor, to 
equipment 
and uniformity. 


individual 
important 
methods and 
accuracy 


jobbing floors, 
had 


entering 


cellaneous or 
the other 
experience 
present occupation. 
the 


cast-iron 


operators 
before 


any 


upon his 


all 


are 


center bay the steel 
flasks fitted ac- 


-*attern plates are mounted 


In 
and 
curately. 
on portable machines, some plain and 
others of the stripping type. These 
machines grouped in_ sufficient 
number to keep a practically constant 
stream of sand flowing from the ram 
of the 


are 


ming head sand throwing ma 
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Foundry Showing 
Departments 


chine in its passage from one side of 


type mounted on a track along which 
it moves slowly under its own power, 
crane is not available for pouring any 
is claimed more satis- 


ing the molds from 150-pound double 


spout in a constant procession of 1000- 
number of molds for the day’s quota 
These ladles are spotted at 
the most convenient point to any given 
placed to one side until the following 


-attern equipment transferred to the 


control within reach 
on the floor facilitates 


Iron is melted in a cupola 





Tumbling Barrels, Sandblast Chambers and Grinding Wheels Is Housed 
-Castings Are Enameled 


Fired Ovens 


Fig. 9—The Cleaning Room Equipped With 
in a Building by Itself. 





inside diameter made by the Whiting 
Corp., Harvey, Ill. This cupola really 
is larger than is needed at present, 
but was installed to anticipate futurs 
expansion of the foundry. Unde 
present conditions the entire floor is 
poured off in a little over an hour 
A night gang removes the castings 
and prepares the sand for the follow 
ing day. 

Northern and southern pig iron wit} 
approximately 50 per cent scrap ar 
made up in 2000-pound charges t 
yield the following analysis in the 
castings: Total carbon, 3.60 per cent 
silicon, 2.50 per cent; sulphur, 0.1( 
per cent; phosphorus, 0.60 per cent 
manganese, 0.50 per cent. Coke be 
tween charges of iron amount to 26( 
pounds. 

Materials for the charges are take 
up on an elevator and stored on 
steel floor until needed. The charg 
ing room is well lighted and ventilated 
and is enclosed in a tile wall. A posi 
tive pressure blower made by the P. H 
& F. M. Roots Co., Connersville, Ind 
and designed to furnish blast for th 
cupola is located in a neighboring roon 
on the ground floor where proper pre 
cautions are observed to shut out an) 
dust and smoke incident to foundry 
operation. The blower is driven by) 
a belt from a 40-horsepower motor. 

Iron flowing through the spout 
passes first through a_ skimming 
brick and then into a short spout sus 
pended beneath the main spout on 
pair of pivot bolts. A lever controlled 
by the cupola tender manipulates the 
lower spout in accordance with th 
movement of the ladles. Thus wher 
one ladle is filled, the lower spout i 
tipped upward in front so that the 
metal accumulates as in a small rese1 
voir until another ladle is_ spotted 
under the spout. In this manner an 
almost continuous stream of iron i 


(Concluded on Page 665) 
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Department Equipped with Four O 
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STEEL CASTINGS 


Withstand 





Severe Operating Conditions 


Part | 


URING the past decade, as a 
result perhaps of experience 
gained during the war, the 
properties of the various carbon and 
alloy steel castings have been studied 
more carefully than ever before, both 
by the makers and users of castings, 
and great progress has been made 
toward what might be called the ra- 
tional method of selecting materials, 
as opposed to the haphazard meth- 
ods that formerly obtained. 
Where in past years castings of 
certain metals that had proved suc- 
cessful for some particular type of 


severe service, were tried almost at 
random, and frequently in defiance 
of all reason, for almost any sort 


f use that might be proposed, today 
the nature of the service is studied, 


the characteristics of a metal suit- 

able for such service as far as pos- 

sible determined, and the field of 

available metals searched for those 

that reasonably may be expected to 

withstand the conditions to be en- 
intered. 


Follow Definite Lines 


When, as is still quite often the 
case, no suitable material appears to 
be available, the search for metals 
possessing the requisite properties is 
carried out in accordance with care- 


fully reasoned programs, far more 
often than was the case 20 or even 
15 years ago. Too often, in those 


easy-going days, a foundryman would 


say—“Yes, we'll furnish our so-and- 
<0 steel for your service, and feel 
ertain it will give you satisfactory 


results.” If, as frequently happened, 
the result was dismal failure, he dis- 
missed the case from his mind with 
the encouraging thought that there 
were plenty of other profitable orders 


be had that did not involve much 
trouble in the selection of suitable 
Steels. 
erhaps, in the last analysis, the 
lus of productive capacity that 


a legacy of the war, and which 
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By John Howe Hall 


forth our 
hold our trade in the 
of compe- 


has 
best efforts to 
face of the keenest kind 
tition, has been the greatest contrib- 
uting factor in forcing foundrymen to 


forced us all to put 


study their product and sell it only 
where it reasonably may be expected 





Gives Exchange Paper 


HIS article, the first of a 

series of abstracted 
from a paper presented in behalf 
of the 
association at the annual conven- 
tion of the Institute of British 
Foundrymen, held at Leicester, 
England, June 12 to 15. John 
Howe Hall, the author, was born 
at South Portsmouth, R. I., June 
20, 1881, and was graduated from 


two, is 


American Foundrymen’s 


Harvard university, Cambridge, 
Mass., in 1899, and received his 
master of arts degree in 1904. 


Mr. Hall has been associated with 
the Bethlehem Steel Co., Bethle- 
hem, Pa.; Buffalo Crucible Cast- 
ing Co., Buffalo; Quigley Furnace 


& Foundry Co., and since 1915 
has been metallurgical engineer 
for the Taylor-Wharton Iron & 


Steel Co., Highbridge, N. J. 











to pay for itself by the service it 
gives. The sales, executive, and man- 
ufacturing expense of wasted effort, 
in marketing castings where they fail 
to give satisfaction, has become a 
luxury that no firm can afford longer. 

There of kinds of 
severe for which several dis- 
tinct types of castings are being 
marketed today. These include heavy 
wear, severe and constantly repeated 
dynamic loads, heavy (fre- 
quently associated with comparatively 
high temperature), atmospheric or 
chemical corrosion, and erosion due to 
exposure to high temperatures. Fre- 
quently, two or more of these condi- 


are a number 


service 


pressure 










tions may have to be resisted simul- 
taneously, such as wear accompanied 
by constantly repeated heavy stresses, 
or chemical corrosion accompanied by 
high internal pressures. 

Unfortunately, in spite of the prog- 
ress that has been made, it is still 
too often the case that the design and 
dimensions of the casting have been 
determined and cannot be altered, 
before the characteristics of the metal 
that is to be used have con- 
sidered. This imposes an _  unneces- 
sary burden upon the engineers called 
in to solve the problem of supplying 
a satisfactory metal for the 
hand. 


been 


case in 


Fifteen or 20 years ago, 12 per 
cent (Hadfield’s) manganese steel gen- 
erally was considered suitable for re- 
sisting severe abrasive wear of al] 
kinds, and generally no other 
even was considered for an applica- 
tion demanding resistance to wear, 
until manganese steel had been tried. 
If, on repeated trials, manganese steel 
castings were found to wear out in 
less time than was expected, it im- 
mediately was suggested that the cast- 
ings furnished were not up to stand- 
ard. They often were examined care- 
fully and tested to discover in what 
respect they differed from other man- 
ganese steel castings. 


metal 


Must Recognize Factors 


Only during the last ten years has 
it been recognized generally that 
heavy pressure or pounding must be 
associated with the abrasion if 
ganese steel castings 
their full power of resisting 
This is because manganese steel in 
the heat-treated condition is only mod- 
erately hard, about 190 brinell, so that 
it is scratched easily by hard par- 
ticles of abrasive materials. When 
severely cold-worked manganese steel 
develops a hardness at the surface 
of some 550 brinell, which makes the 
surface almost 


man- 
are to develop 
wear. 


impervious to pene- 
tration by gritty materials, even if 
under heavy pressure. This cold- 
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many cases, is 
material being 
is the case, 


working, in a great 
accomplished by the 
handled or crushed, as 
for instance, in a stone crusher. 


Forms Wear Resisting Skin 


In applications like this, where the 
simultaneously to 
pressure, the 


steel is 
abrasion and 
hardness of 
the casting, as it slowly wears away, 
is brought automatically to over 500 
brinell by the cold-working that re- 
sults from the severe pressure, so that 
conditions that tend to wear away 
the metal, at the same time armor 
further wear by encasing 
wear resisting skin. 
This is similar to that of certain 
diseases upon the bodies of animals 
which generate in their blood an anti- 
toxin that them immune 
thereafter to the from 
have suffered. 


subjected 
severe 
the successive layers of 


it against 


it in a_ hard, 


renders 
illness which 
they 
So far as the author is aware, no 
steel or iron yet has been found that 
wear un- 
satisfac- 


will resist pure abrasive 


accompanied by pressure as 
torily as manganese steel resists wear 
with pressure or 


associated heavy 


blows. This is simply another way of 
saying that, as the severity of the 
actual wear increases, the ability of 


all metals to resist that wear rapidly 
decreases. Limiting conditions’ are 
those of the sandblast or the abra- 
sive wheel, which away one 
metal almost as fast as another. The 
best solution of the difficulty so far 
found appears to be to use chilled 
iron castings when the conditions 
are such that the strength of the 
part per unit of cross section need 
not be high, and to employ high car- 
hardened at the _ points 
concentrated, in 


wear 


bon steels 


where the wear is 


cases where strength is absolutely 
essential to resist breakage. Steels 
containing from 0.5 to 2.0 per cent 


chromium and carbon from 0.50 to 1 
find many applications in 
The function of 


per cent 
service of this type. 
chromium is to intensify the hard- 
obtained by heat treatment. 
Many parts, such as the teeth of ex- 
‘avating machines of various types, 
are designed so that they can be re- 
moved readily for periodical dressing 
and rehardening in the smith shop. 
This practice is practically universal 
in cases where it is essential that 
the cutting edge of the tooth be kept 
sharp. 

Nickel or nickel-chrome steels, with 
the carbon as high as prudence will 
permit, have been used for large driv- 
ing pinions for rolling mills to some 
extent, and a number of pinions have 
been ordinary 
mold 


ness 


cast steel 
coated with a 
paste of fine ferromanganese, or me- 


made of 
poured into a 


bow 


manganese and oil. The result 
‘ast steel, with 
1% -inch 


tallic 
is a casting of normal 
a hard skin perhaps 3/16 or 
thick containing a variable, but high, 
percentage of manganese and carbon. 
The extra wear obtained from this 
hard skin is usually sufficient to pay 
for the cost of the process. 
Medium carbon nickel-chrome 
castings have tried out on an 
extensive scale in several American 
cities for steam and electric railway 
track. The of the steel 
used and the properties se- 
cured from cast coupons treated with 


steel 


been 


composition 
physical 
the castings, are approximately as 
follows: 


Carbon . 0.45 to 0.55 


Silicon 0.25 to 0.50 
Manganese 0.60 to U.80 
Nickel . 2.50 to 3.00 


.. 0.75 to 1.00 
95,000 to 120,000 
55,000 to 80,000 

. 12 to 22% 
15 to 40%, 
210 to 240 


Chromium 

Tensile strength 
Elastic limit 
Elongation in 2 in 
Reduction of area 
Brinell 


Data so far available on the rate of 
wear of chrome-nickel track castings 
is confined to cases in which the cat 
wheel rides on its flange in the _ bot- 
tom of the groove at the point where 
the two rails so-called 
flange-bearing crossings used in elec- 
castings of 


cross—the 


service. In 
groove has to be re- 


tric railway 
this type the 
paired by welding as soon as enough 
wear—from 3/16 to %-inch—has oc- 
curred to allow the treads of the 
wheels to ride on the casting. 

Published figures for the compara- 
tive rate of wear of manganese steel 
and of nickel-chrome steel castings of 
this type are somewhat misleading, 
and are not representative of the 
relative lengths of service that would 
be obtained on _ tread-bearing type 
crossings and switches such as are 
used in steam railway service. No 
attempt has been made to use chrome- 
nickel track castings on the steam 
roads, but a considerable tonnage of 
electric railway castings has been pro- 
duced in the past five or six years, 
and in several of the large American 
cities they still are being installed 
on an extensive scale. 

Probably the greatest advance in 
steel casting manufacture during the 
past decade has been made in the 
field of heat treated castings of high 
strength and toughness for resisting 
heavy stresses. War time experience 
familiarized both foundrymen_ = and 
their customers with the possibilities 
of improvement in the common or 
garden variety of steel castings so 
generally made 15 years ago, and thus 
paved the way for this development. 


Steady increase of power and capa- 
city per unit of weight in machines 
of all types created an urgent de- 


mand for high grade castings. 
The change in the situation since 
1909, when the author’s company put 


first 


on the market the 
steel castings (aside from manganes« 
steel) manufactured in America, has 
been most. striking. The late Dr 
Henry M. Howe, vice president an 
consulting engineer of the firm at tha 
time, stated then that the propertie 
of those castings had never 
equaled or even approached by thos: 
of any other cast steel of which h 
had heard. Yet, aside from the aj 
plication for which it was developed, 
the buckets of ladder type gold 
dredges, no market could be found fo 
castings made of this material. 
Demand for a steel casting with u 
usually high strength and toughness 
simply did not exist then. Today 
heat-treated steel castings of the same 
composition are being produced by at 
least a dozen foundries, and the num- 


ber of successful applications to 
which they are being applied is it 
creasing. In some cases the cast- 


ings are heat treated by quenching 
in water or oil and drawing 
in others they are normalized and 
drawn. The range of analysis of steel 
of this type is about as follows: 
Element Per Cent 
Carbon 0.20 to 0.40 
Silicon 0.20 to 0.50 
Manganese 1.10 to 2.00 


back, 


Detroit Foundrymen Hold 
Summer Outing 


The summer outing of the Detroit 
Foundrymen’s association was held 
at Pleasure Camping club, Pine Lake, 
July 26. James L. Mahon, American 
Car & Foundry Co. was in charge of 
the entertainment. Baseball, 
ming and other outdoor sports fur- 
nished diversion. 


swim- 


Leaves Eastern Firm 


W. R. Hulbert, sales manager ther- 
mit department, Metal & Thermit 
Corp., 120 Broadway, New York, has 
resigned to enter the firm of Thomas 


H. & Milan H. Hulbert, real estate 
operators, Chicago. Mr. Hulbert was 
graduated from Columbia university) 


in 1904 with the degree of mechanical! 
engineer. He then was connected 
with the Power & Mining Machinery 
Co., the Rand Drill Co. now the 
Ingersoll-Rand Co., and the Kobbe 
Co., New York. While connected 
with Ingersoll-Rand Co. he also 
acted as managing editor of Com- 
pressed Air. In 1907 he entered the 


employ of the Goldschmidt Thermit 
Co. as assistant engineer and when 


the Metal 
formed in 


& Thermit 
1916, he 


Corp. was 


was made sales 


manager of the thermit department 
which position he occupied until his 
recent resignation. 
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Advancements 


IN Cast IRON QUALITY 
Show Definite Progress 


Part II 


T WAS stated in the first part 
of this article that a process for 
producing a pearlitic structure in 
cast iron was invented by Diefen- 
thaler and Sipp working in the Lanz 
foundry in Mannheim. These work- 
ers knew from theoretical considera- 
that great strength might be 
cast iron through the 


tions 
imparted to 


production of a uniform pearlitic 
structure. A _ set of piston rings 
made from the same casting all 
showed different degrees of wear 


after being in use in the same cylin- 
der. It was found that those rings, 
or the sections of the rings, the 
structure of which was characterized 
by pure pearlite with fine, well dis- 
tributed graphite and without any 
free ferrite, showed the least wear. 
Systematic records were then made 
of specially mixed irons of definite 
composition which were cooled un- 
der controlled conditions, and these 
led. to a definite method, Foundry 
Trade Journal, 1923, of producing the 
pearlitic structure throughout the en- 
tire casting. 

Total carbon-silicon contents are 
arranged so that the sum of the two 
amounts to from 3.8 to 4.2 per cent, 
the silicon averaging about 1 per 
cent. When cooled in the ordinary 
way an iron of this type solidifies as 
white iron. A slow rate of cooling 
is therefore necessary to produce the 
pearlite-graphite structure. This is 
obtained by preheating the mold, the 
temperature depending upon the thick- 
ness of the particular casting. The- 
oretically the pearlite-graphite struc- 
ture can be obtained throughout the 


casting by controlling the cooling 
rates of the various sections. In 
practice the castings of different 


ross-sectional areas are grouped to- 
gether, and a special charge selected 
for each group, assuming the same 
imount of preheating for the molds. 
Curves were prepared from experi- 
nental data which show the relation 
the sum of the carbon and 
contents and the amount of 


between 
silicon 
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preheating necessary for castings of 
various section thickness. By main- 
taining these relationships it is stated 
that it is possible to produce the 
desired pearlitic structure throughout 
all sections of the casting. It was 
found, for example, that in the case 





Presents Data 
second and 


pigeon 
part of the 


articles by Dr. 


concluding 
series of two 
Marbaker, 
sents many of the essential points 


pre- 


given in the patents for the man- 
with a 
pearlitic according to 
the methods of Lanz and Emmel. 
Included also are data giving the 
physical properties of these irons. 


ufacture of cast iron 


structure 











of an iron having the following 
analysis: 
Element Per Cent 
Total carbon 3.00 
Combined carbon 0.85 
Graphite 2.65 
Silicon 1.00 
Manganese 0.70 
Phosphorus 0.40 
Sulphur 0.10 


the mold should be preheated to the 
following temperatures: 


Thickness of Section Temperature 
0.4 inches 200° C. (392° F.) 
0.8 inches 150° C. (302° F.) 
1.2 inches 100° C. (212° F.) 


If the composition of the iron varies 
so that it contains total carbon 2.80 
per cent, graphite carbon 1.95 per 
cent, silicon 0.8 per cent, the tem- 
perature of the preheated mold should 
be 40-45 degrees Cent. (72-81 degrees 
Fahr.) higher. 


Mo'!ds Are Preheated 


Alternatively the iron may be heat- 
ed to a higher temperature, so that 
the excess heat is absorbed by the 
mold, or by inserting the mold after 
easting into a heated chamber, the 
temperature of which can be 
trolled so as to cool the casting ac- 
cording to the conditions determined 
by the inventors and stated in the 


con- 


patent. The temperature of the 


iron, when poured, is_ ordinarily 
1450-1475 degrees Cent. (2642-2687 
degrees Fahr.) and of the molds 


350-500 Cent. 
grees Fahr.), Young, Foundry 
Journal, 1926. 


(662-932 de- 


T rade 


degrees 


The mold may be preheated in any 


desired manner. It has been sug- 
gested that the ordinary core oven 
with a good draft may be used. 
Large molds prepared on the floor 


have to be heated by portable drying 
units. In the which fol- 
lowed .the announcement of the proc- 
ess, this matter of preheating the 
molds was considered to be a 
drawback. Testimony of the 
tors who subsequently became experi- 


discussion 


great 
opera- 


enced in the use of the process states 
that this offered practically no diffi- 
culty whatever, and that the increased 
cost of the preheating was much more 
than offset by the certainty of get- 
ting perfect castings. The slow cool- 
ing insures castings which are 
from strains, Young, Foundry 

Journal, 1925. 

The original patent claims a meth- 
od of producing gray iron with 
high resistivity to friction, character- 
ized by-.the feature that by suitable 
composition and cooling in the mold 
in accordance with the composition, 
the structural condition of the finished 
casting consists of lamellar 
preferably with the exclusion of free 
ferrite. 

Properties of gray cast iron 
by the Lang process are claimed to 
be as follow: 

High bending (40,000-80,000 
pounds per square inch) and ten- 
sile strength (30,000-50,000 pounds 
per square inch); toughness. 

High resistance to 
stresses. 

Moderate hardness when proper- 
ly treated. (Brinell 150-200). 

Resistance to abrasion. 

Fine, dense structure, which is 
unaffected by temperature changes. 
As the metal according to 

Bauer, Stahl! 1923, there 
is slight tendency toward piping and 


free 
Trade 


cast 


pearlite, 


made 


impact 


cools 


und Eisen, 


hence complicated castings can be 
produced with ease by the method. 
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Table I 
>. . 
Composition of Lanz and Emmel Irons 
Lanz No. 1 Lanz No. 2 Thyssen-Emmel 

Composition per cent per cent per cent 
Total carbon .... 2.80 3.00 3.64 
ID | senkccnncceeniernene 1.95 2.15 1.79 
Combined carbon . 0.85 0.85 0.85 
Silicon saieaieile 0.80 1.00 2.14 
Manganese ............ _ : 0.47 0.70 1.37 
PROBPROTUS  cccccccccccercescscocesocscccnccscccsesosesenesoeesseecsssons 0.10 0.40 0.25 
Sulphur a . men “Geae 0.10 0.16 








A. Logan, Foundry Trade Journal, 
1925, writes that iron produced by 
the Lanz process possesses some 
unique properties, one of which is 
proved by the simplest practical test, 
namely, that one of trying to break 
it with a hammer. Recently the 
author cast a small bracket of this 
iron, its dimensions being about 6 
x 9 inches, and varying in section 
from % to 1% inches. The casting 
was a poor one and a workman pre- 
dicted that he could break it with 
a tap of his hammer. Ultimately 
two men struck it over forty times 
with twenty-pound sledges, and the 
casting remained intact. 


Gives Uses of Product 


Pearlitic cast iron has been shown 
to have strength superior to the ordi- 
nary forms, and castings made from 
it are said to be practically free from 
stresses and piping because of the 
slow and uniform cooling. In every 
case where strength and safety are 
vital factors, pearlitic cast iron may 
be used to advantage in such as parts 
of steam and internal combustion en- 
gines (strength); pistons, piston 
rings, gear wheels (resistance to 
abrasion); parts which undergo heat- 


ing and cooling (no growth) and 


motor parts (no change in structure 
at high temperatures). 
It has been stated that cast iron 


made by the Lanz process is essen- 
tially a low silicon iron, such that 
if it were cast in cold molds, the 
resulting casting would be _ white. 
When cast in properly preheated 
molds, it is gray and the structure 
is pearlitic throughout by virtue of 
the slow cooling, Hurst, Foundry 
Trade Journal, 1924. A typical analy- 
sis of iron made by this process is: 


Element Per Cent 
Total carbon 3.25 
Graphite 2.40 
Combined carbon 0.85 
Silicon 1.11 
Manganese 0.79 
Phosphorus 0.40 
Sulphur 0.154 


There is no question that the in- 
vention of this method of producing 
an all pearlitic cast iron constituted 
a great advance in the technology of 
gray cast iron, and moreover, it has 
stimulated other investigators to look 
for different processes which might 
be more simyly carried out. Doubt 
existed in the minds of these work- 
ers that the Lanz patent could validly 
cover cast iron having a_ pearlitic 
structure since it was so well known 
that such a structure has desirable 
properties, Foundry Trade Journal, 
1925. A complete description and dis- 
cussion of the Lanz process was 
written by G. Meyersberg, Zeitschaift 
Verein Deut. Ing., 1927, and a_ book 
by the same author has recently ap- 
peared. 








A. Marks, Metal Industry (Lon- 
don), 1924, reported that he had 
succeeded in producing gray iron cast- 
ings of all pearlitic structure without 
the use of preheated molds by mak- 
ing a low carbon cast iron in the 
cupola. This was undoubtedly an out- 
growth of the work which had pre- 
viously been carried on with the prod- 
uct known as “semi-steel” which was 
made by the addition of steel scrap 
to the regular coupola charge in or- 
der to reduce the carbon content of 
the resulting iron. This type of gray 
cast iron showed a_ considerable 
amount of pearlitic structure when 
cast in cold molds. However, diffi- 
culties were encountered in the work- 
ing of iron which contained more than 
a certain amount of steel scrap which 
was not sufficient to bring about the 
desired effect. 


Make Electric Furnace Iron 


H. Frei, Foundry Trade Journal, 
1923, in an article referring to Ger- 
man Patent No. 325,250, showed that 
it is possible to melt steel scrap in 
the electric furnace and produce gray 
cast iron of an average tensile 
strength of from 20,000-30,000 pounds 
per square inch, and that by careful 
manipulation, cast iron having a ten- 
sile strength of more than 40,000 
pounds per square inch can be pro- 
duced. The material had a _ pure 
pearlite-graphite structure. For a 
pure pearlitic cast iron with a _ ten- 
sile strength of 43,000-44,400 pounds 
per square inch, the analysis was 
total carbon, 3.0-3. 1 per cent; sili- 
con, 1.5 per cent, and manganese, 
0.07-0.8 per cent. 

A tensile strength of 44,600 pounds 
per square inch was shown by a cast 
iron of the following analysis: Total 
carbon 3.08 per cent; graphite 2.08 
per cent; combined carbon 1.00 per 
cent; silicon 1.62 per cent; manga- 








Ordinary Gray Total 
Cast Iron carbon 
1400° C, (2552° F.) 3.37 





Lanz Process 8.08 
1400° C, 5: 


(2552 


F.) 










Cupola (1500-1600°) 
(2732-2912 F.) 3.00 
2.90 


Superheated 
(Corsalli) 
(2732-2912° F.) 2.90 


Wust Furnace 
(2732-2912° F.) 2 


~ 
~ 





Table II 


Various Data Presented by Gilles 


Combined Man- Phos. 
Graphite carbon Silicon ganese phorus 


2.97 0.40 2.36 0.49 0.71 





2.01 1.07 1.12 0.80 0.28 


1.86 1.14 2.03 1.19 0.27 
2.01 0.89 2.09 0.99 0.26 


1.98 0.92 1.53 0.83 0.29 


1.84 0.90 2.25 0.99 0.33 








Bending strength 
Tensile strength 


Ordinary Cast Iron 


pounds inch test pounds 
Sulphur per sq. in. bar—inches per sq. in. 
0.084 42,560 0.68 17,248 


49,160-61,600 pounds per square inch 
24,080-33,600 pounds per square inch 


strength 
20 mm. bar 
tion 118- machined 


Bending 
strength un- Deflec- 
machined 





45,696 


0.195 72,128 0.32 


0.146 88,928 0.25 56.224 
0.107 74,592 0.24 49.504 
80,392 





0.134 78,176 0.25 53,984 








0.074 65,856 0.26 42,112 















THE FouNpRY—August 15, 1928 

























nese 0.79 per cent; phosphorus 0.095- 
0.098 per cent; sulphur 0.037 per 
cent; and 50,800 pounds per square 
inch by the following: Total carbon 
3.03 per cent; silicon 1.65 per cent; 
manganese 2.77 per cent; phosphorus 


0.128 per cent, and sulphur 0.033 
per cent. 

In 1924, Karl Emme!, Stahl und 
Eisen, 1924, director of the Thyssen 
foundry, Mulheim, Germany,  an- 
nounce that pearlitic cast iron can 


be made without recourse to the 
Lanz process. Pearlitic structure was 
produced in cast iron containing up 
to 1 per cent manganese, and 1.9 
per cent silicon. The amount of sul- 
phur present did not appear to in- 
fluence the structure. While most 
of the work was done with the 
cupola, Emmel showed that cast iron 
produced in crucibles possessed bet- 
ter mechanical properties. In some 
of the experimental work, the oil- 
fired cupola was used. Beekmann, 
Zeitung, 1928, shows that 
the powdered coal fired cupola may 
prove valuable in the production of 
high duty cast iron. 


Giesserei 


Gives Essential Data 


The principal claim in Emmel’s 
British patent, No. 244,405, issued 
November 11, 1926, is as follows: 


A process for the production of 
iron castings having a low carbon 
content which consists in feeding 
into and melting in a cupola fur- 
nace using solid fuel as charge, 
whereof the iron portion consists 
of 50 per cent or more of iron 
low in carbon (wrought iron or 
steel) the remainder of the iron 
contained in the charge consisting 
of iron rich in carbon (pig iron 
of high total carbon and _ silicon 
content) to which total iron are 
added additions as are usually em- 
ployed in the production of gray 
cast iron and a quantity of coke 
amounting to 9-13 per cent of the 
total charge and submitting the 
charge to a blast pressure of -400- 
800 millimeters (15.7-31.5 inches) 
water gage pressure, such pres- 
sure being varied according’ to 
whether the total carbon content in 
the resultant product is to be 
nearer 2 per cent or 3 per cent. 


A typical analysis of Emmel iron 


follows: Total carbon 3.36 per cent; 
graphite 2.47 per cent; combined car- 
bon 0.89 per cent; silicon 1.90 per 
cent; manganese 0.95 per cent, and 
hhosphorus 0.50 per cent. The me- 
hanical properties of Emmel cast 


ron are said to be slightly superior 
to those of Lanz iron. Emmel, Stahl 


nd Eisen, 1925, claims that in cast 
ron made according to his process, 
he graphite is divided more finely 


han in Lanz cast iron and that with 
‘ference to wear resistance, the fine- 
’ divided graphite present has more 
nfluence than the pearlitic structure. 
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The principal advantage claimed 
for the Thyssen-Emmel process is 
that the ordinary cupola can be used, 
and no preheating of molds is neces- 
sary. The reason for the formation 
of pearlitic structure in castings made 
from such iron seems to lie in the 
low total carbon content and the high 
silicon. When the oil fired cupola is 
used, the element of superheating 
comes into play. 

According to a comparison of the 
Lanz and Thyssen-Emmel processes 
as presented by Francis, Metal IJn- 
dustry (London), 1926, the Lanz proc- 
ess depends for its successful results 
upon: 

The proper preheating of the 
mold to a given temperature; the 
correct chemical composition of the 
iron in relation to the mold temper- 
ature, and the correct variation of 
either or both of the above con- 


comitants with the thickness of the 
section of the casting. 


If these fundamental principles be 
strict!y carried out with details pro- 





Subsequent to the tapping of the 
cupola, no treatment either to metal 
or molds, beyond that common to all 
foundry practice, is necessary to ful- 
fill the undermentioned claims: 

A guaranteed carbon content un- 
der 3 per cent; uniformity of sec- 
tion throughout complicated and 
thick castings; an all pearlite struc- 
ture for all sections; no free ce- 
mentite or ferrite in any part, and 
although not claiming to have 
evolved a cupola charge of stand- 
ard composition for all purposes, 
the inventors hold that at least 
the process is capable of very ex- 
tended range of application, both in 
regard to wall thickness and rate 
of cooling. 


In Table I is shown a comparison 
of the analysis of Lanz and Thyssen- 
Emmel cast irons. 

From these figures it may be seen 
that while the Lanz process recom- 
mends total carbon and silicon con- 
tents totaling 4 per cent, the Thys- 
sen-Emmel employs 5 per cent for the 
sum of the two constituents. The 





Deschesne* 
Tensile strength 
Bending strength 
Deflection 0.59 inches 
Brinell hardness 180-240 


*Stahl und Eisen, 46, 1926. 
tStahl und Eisen, 40, 1920. 





Table III 


Properties as Given by Deschesne 


42,500-51,600 lbs. per square inch 
70,900-85,100 Ibs. per square inch 72,400 pounds per square inch 


Lanzt 
40,800 pounds per square inch 


0.492 inches 
176 








vided with the license for using the 
process, special benefits and results, 
as follows, are claimed: 


The ground mass of the struc- 
ture will be all pearlite; the pearl- 
itic structure will prevail equally 
throughout a casting of complicated 
section; pearlite structures produced 
by this means are superior to those 
produced by other means; the pearl- 
ite structure developed by employ- 
ing this process is associated with 
an improved graphite structure; 
irons of extremely low silicon con- 
tent may safely be used and an en- 
tirely gray structure free from any 
chill, extremely uniform and close- 
grained in all sections is guaran- 
teed, and in short, a material re- 
sults having far better properties 
when ordinary cast iron, and con- 
stitutes something on which the en- 
gineer can rely and base his calcu- 
lations. 


Statements show that the 
properties claimed for the cast 
made by the Thyssen-Emmel 
due to: 

A 


special 
iron 
are 


special modification to the 
working of an ordinary cupola 
whereby the coke to iron ratios, 


far lower than usual, are possible, 


and the silicon content must in- 
crease in a definite relation to the 
lowering of the total carbon, by 


the above means, in order to effect 
a requisite carbon separation. 





difference in the silicon in the two 
processes is important. Each de- 
pends upon this element to a con- 
siderable degree, and as far as chemi- 
cal composition goes, it is the only 
large variation. The graphite of the 
Thyssen-Emmel process has _natur- 
ally a tendency to be lower, because 
of the low total carbon to begin 
with. The graphite formed in the 
Lanz perlit iron is said to be much 
coarser because of the slow cooling 
and the opportunity for grain growth, 
and the distribution claimed not 
as uniform. 


is 


Describes Other Processes 


An interesting summary of the sit- 
uation with regard to the production 
of high test cast iron has been made 
by Gilles, 1926. 
He says, improv- 
ing the mechanical properties of 
gray cast iron has of late years oc- 
cupied the minds of progressive 
foundrymen, yet so far it has ad- 
mitted of no general solution. True, 
our scientific workers have furnished 
valuable hints and we have heard 
of new processes due to practical 
men which have given good results, 
but it is premature to speak of pro- 


Giesserei Zeitung, 


“The question of 
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ducing special cast iron on a_ broad 
basis—a sign that there are sstill 
many difficulties to overcome. Apart 
from the fact that in various quar- 
ters proposals have already been 
made to classify cast irons of maxi- 
mum strength, the knowledge that it 
is possible to produce machinable cast 
iron of tensile strength exceeding 50,- 
000 pounds per square inch and bend- 
strength of some 76,000 pounds 
square inch is sufficient induce- 

for us to go into the matter 
more thoroughly.” 

Table II taken from Gilles’ 
shows a comparison of a number of 
high duty cast irons made by differ- 


ing 
per 
ment 


paper 


ent 

Referring to Table II showing the 
properties of the cast iron made by 
the various new processes, it may be 
of interest to indicate the differences 
in the means used to produce these 
materials. The Lanz and the Emmel 
processes have been described in some 
detail earlier in this paper. The cast 
irons indicated in the table as Cupola 
(1500-1600 degrees; 2732-2912 degrees 
Fahr.) made by the Emmel 
process. In the Corsalli process, 
Giesserei Zeitung, 1926, a low carbon 
produced by the melt- 
material which is low 
in all the usual constituents in a 
¢upola, using a high blast pressure. 
A higher temperature is thus _ pro- 
duced and at the same time the ab- 
sorption of carbon from the coke 
is decreased. The indispensable con- 
stituents which unavoidably are 
burned out are replaced in the molten 
state from a special melting appara- 
tus which is heated by the hot gases 
the 


processes. 


were 


gray iron is 
ing of a raw 


from cupola. 


Use Oil Fired Cupola 


The oil fired cupola of Wust, Stahl 


und Eisen, 1925, also superheats the 


iron to a temperature similar to 
that of the Corsalli process. The 
combustion of the oil takes place 
outside the cupola shaft, and the 
only coke needed is for the bed to 
support the charge. For this rea- 
son the carbon content of the metal 
is kept very low. The powdered coal 
cupola now being introduced in this 


country in all probability will be de- 
the same end. 

Deschesne, according to  Irresbur- 
ger, THE FOUNDRY, 1926 has 
oped a process which is based on the 
jolting of the from the cupola 
at 1850-1400 degrees Cent. (2462- 
2552 degrees Fahr.) on a forehearth 
which is preheated by hot gases from 
the cupola to about 1200 degrees Cent. 
(2192 degrees Fahr.). The iron is 
said to be well mixed, almost 
desulphurized and _ all 


veloped to accomplish 
devel- 


iron 


com- 


gases 


pletely 
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are eliminated. Castings made from 
such iron are claimed to show the 
pearlitic structure throughout with- 
out the use of preheated molds. The 
iron has mechanical characteristics as 
compared with Lanz process iron as 
given in Table III. 

Klingenstein, Foundry Trade Jour- 
nal, 1926, in his discussion of Gilles’ 
paper made the following significant 
statement: “While lamellar pearlite 
cannot be looked upon as ideal (the 
emulsified structure is better) he 
would go further and say that even 
cast iron itself is not the 
in gray cast iron, and 
the goal to strive 
of graphite 
formed 


pearlitic 
last word 
that he believed 
for was the production 
eutectic. This structure is 
when iron containing less than 4.3 
per cent carbon is cooled from tem- 
peratures between 1130-700 degrees 
Cent. In such material there would be 
but little pearlite. Patent application 
has been made covering a_ sys- 
tematic method of producing gra- 
phite eutectic structure.” This pro- 
cess is described in British patent 
No. 245,196, granted Oct. 1, 1924 
and in United States patent No. 1,- 
589,062 granted June 15, 1926. Both 
patents were granted to J. E. Fletcher 
and H. J. Young and the essential 
points will be given. 

The Fletcher-Young process _ is 
based upon the changes which take 
place in the structure of cast iron 
when it is subjected to a heat treat- 


ment. The castings are made in the 
regular way using chills in some 
cases and hot molds in others. The 


cast metal contains preferably 3.2 per 
cent carbon or less, with the usual 
amounts of silicon, manganese, phos- 
phorus and sulphur. Provision is 
made in the patent for the addition 
of alloying elements such as _ nickel, 
chromium, tungsten and molybdenum. 
After casting, the metal should pos- 
sess a predominately pearlitic struc- 
ture, and, if necessary, the castings 
are reheated to obtain or complete 
this structure. 
Heat Treat Castings 

is treated above 
(Ac,) 


The casting then 
the critical temperature 
quenched, whereby the structure of 
the converted to the stable 
casting heated to a 
austenitic the next step 
the casting heated to a 
temperature 
ferably below 
quickly cooled. Such treatment 
duces a further modification of struc- 
ture in that the grains 
sorbitic, troostitic, or martensi- 
which gives to the casting the 
of toughness and re- 


and 


metal is 
again is 
form. In 
again is 
not exceeding 
the critical 


and 
point, and 


pre- 
pro- 
ferrous be- 
come 
tic, 

characteristics 











sistance to impact. The patent claims 
for such castings homogeneity, close 
grain structure, toughness, resistance 
to wear and impact, and high tensile 


strength. 
Lohse, Zeitsdreift des Vereins Deut 
Ing., 1927, and Kerpeley, Giesserie 


Zeitung, 1928, recently have described 
in detail the various processes which 
have been developed for the manu- 
facture of high-duty cast iron. The 
processes with which this paper has 
dealt are discussed, and, in addition, 
the effect of the addition of alloying 
elements are described. Lohse also 


refers in some detail to the newer 
processes of desulphurization. 
It will. be seen that in the last 


five years an important development 
in the technology of gray cast iron 


has been brought about partly on 
theoretical reasoning ard partly on 
practical application. There is no 


question that the commercial produc- 
tion of pearlitic cast iron, having 
mechanical properties which are much 
superior to those of ordinary cast 
iron, is an established fact in Eng- 
land and Germany, if not in this 
country. The significant feature of 
the situation is that while much prog- 
ress has been made in the improve- 
ment of cast iron, the investigators 
are confident that further study will 
result in still greater achievements. 


Describes Iron Industry 

The Mathieson Alkali Works, Inc., 
250 Park avenue, New York, has 
published in booklet containing a series 
of illustrated advertisements entitled 
“The American Iron Industry.” The 
series of advertisements presents a 
large number of interesting historical 
facts concerning the early history of 
the iron industry in America, early 
methods for mining and manufactur- 
ing coal and coke, Boyden’s discovery 
of black heart malleable, the J. L. 
Mott Iron Works which was _ the 
first foundry in New York, as well 
as considerable information on pres- 
ent day foundries. Use of the sodium 
carbonide or sodium ash flux manu- 
factured by that company also is de- 
scribed and various users of that prod- 
uct are listed on their products 
described. 

Gilbert S. Sank, formerly in charge 
of the Philadelphia office of E. Arthur 
Tutein Inc., has become affiliated with 
Hickman, Williams & Co. Inc., Phila- 
delphia. 

The Magnetic Mfg. Co., Milwaukee, 
has discontinued its Chicago sales 
office and has opened a direct factory 
branch office at 211 North Desplaines 
street, Chicago. 






THE FouNDRY—August 15, 1928 









(QUERIES ON FOUNDRY PRACTICE 


Suggested Solutions for Common and Unique Shop Problems 











Piston Rings Are Porous 


QUERY 
We experience a great deal of 


trouble from blowholes in our 
piston ring stock castings, not- 
withstanding we use a _ good 
grade of Scotch pig iron 
and good machinery scrap in 
our cupola mixture which is 
melted with Connelsville coke. 


The iron melts hot and clean 
and we have no trouble with the 
general run of our machinery 
castings. 
ANSWER 
Evidently your trouble is due to 
your molding practice. You do not 
state whether the piston rings are 
large or small or whether they are 
made in green or dry sand. Assum- 
ing that the rings are small you 
probably are molding them entirely 
in green sand, or molding the out- 


side in green sand and forming the 
inside with a dry sand core. Either 
method will cause blowholes in the 


casting if the mold and core are not 
properly vented. If the is hard 
or damp the metal will not lie quietly 
against it. Steam or gas will be 
generated and on account of the rela- 
tively thin section of metal will be 
trapped by the solidifying iron before 
it has a chance to escape. Pour one 


core 


of your molds without a cope and 
watch the action of the iron as it 
rises in the mold. If there is a com- 
motion it is evident that the mold 


or core is not satisfactory. 


Sand Causes Rough Skin 
on Small Castings 


QUERY 
We make our gas burner cores 
from sea sand bonded with lin- 
seed oil, but we find that the 
surface of the half dried in 
the drier is quite smgoth, while 


the surface of the other half 
is rough on account of the man- 
ner in which the sand _ sticks 
slightly to the corebox. The 
surface of the interior of the 
casting corresponds to that of 
the core, one half is smoother 
than the other. Can you _ sug- 
gest a remedy for this condi- 
tion? 

\NSWER 


On account of the tendency of lin- 
eed oil to stick to the corebox, many 
use an oil 
oil but 


prefer to 
linseed 


foundrymen 


binder based on con- 


taining other ingredients which among 
ither 
ticking to 


from 
core- 


prevent it 
surface of the 


properties 
the 
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box. However, if you prefer linseed 
oil the stickiness practically can be 
prevented by keeping the corebox 
constantly swabbed with kerosene oil 
or gasoline. Naturally this practice 
slows down production to some extent. 
So far as we can judge from a super- 
ficial examination of the sample of 
core submitted, the sand is fine and 


suitable for the purpose. The fact 
that the cores are made from sea 
sand raises the rather debatable 


point that perhaps the composition of 
the sand may be responsible for the 
rough surface on what we assume is 
the bottom side when the cores are 
in the molds. Some deposits of sea 
sand contain lime in_ undesireable 
quantities from pulverized sea shells. 
Also sand from the shore 
contains salt, an undesirable element 
in cores destined for light, fine cast- 
ings. If you have not these factors, 
try a batch of bank sand and compare 
results. 


sea also 


Gas Pipes Leak at Joint 


QUERY 
We are attaching a sketch of 
a gas pipe which leaks at the 
heavy section where the bell 
joins the body. These pipes in 
standard 12-foot lengths are 
cast two in a flask, vertically, 
bell up and_ poured’ through 
five gates from iron of the fol- 
lowing analysis: silicon 1.70 
to 2.25 per cent, sulphur 0.065 
to 0.125 per cent, manganese 
0.48 to 0.65 per cent. The 


metal thickness is %-inch in 
the body of the pipe, 1% inches 
at the outer end of the bell, 
%-inch for the remainder ex- 
cept at the shoulder where it 
reaches a maximum of 1%- 
inches. What is the cause of 
the leak? 
ANSWER 
Leakage may due to 
or a combination of 
This point only can 
by actual observation of every 
in the sequence of operation. 
ever, the most probable 
one which arouses suspicion is the 
abnormal thickness of the metal in 
the shoulder compared with the metal 
elsewhere in the pipe. We suggest 
you increase the size of the core at 
this point. Also, instead of the sharp 
corner shown on the _ sketch, fillet 
the core so that it will follow the 
curve on the outside of the casting. 
The theory underlying this _ solution 
is that the metal in the body of the 


be any one 


several causes. 
determined 
step 
How- 


the 


be 


cause, 





pipe sets first, the metal in the top 
sets next. The metal in the shoulder 
sets last and is pulled up and down 
thus producing a segregated or por- 
ous formation in this part of the 
casting. In extreme cases an actual 
crack may develop at this point, but 
usually no defect is visible. 


Suitable Materials for 
Daubing Cupola 


QUERY 
We have a deposit of natural 
clay on our property which we 
have been using to daub the 
cupola lined to 30 inches and 
melting about 12,000 pounds of 
iron in 38% hours every other 
day. We have tried this clay 
alone, also in combination with 
old sand from the tumbling 
barrel and with new sand _ in 
the proportion of half and half. 
The material is daubed over the 
burned area to a thickness of 
approximately l-inch, but  ap- 
parently one mixture is no bet- 
ter than the others. Which is 
the better, to daub the cupola 
on the day of the heat or on 
the day before? 
ANSWER 
You have no reason to be dissatis- 
fied with your present practice or 
with the materials you are using. The 
materials cost nothing, the cupola 
man can apply an inch of daubing 
over the burned area on the cupola 
wall in about a half an hour and 
finally a l-inch thickness of lining is 
not excessive to burn away during 
the progress of a 3%-hour heat. 
There is only one feature in which 
we might suggest a change. Sub- 
stitute sharp sand for molding sand 


in the mixture. Sharp sand is more 
refractory than the other and in your 
part of the country. should be 
cheaper. In fact you probably 
get it just for the cost of transporta- 
tion. The exact amount to add to 
the clay will have to be determined 
by experiment. If too much is added 
the clay will not stick to the wall of 
the cupola. Begin with 
mately 25 per cent and 
amount gradually until 
shows signs of 


can 


approxi- 
the 
daubing 


increase 
the 
disintegration. 
Whether a cupola is daubed the day 
before a_ heat on the day of a 
heat is a point of minor importance; 
although theoretically the daubing has 
a better chance to air dry and harden 
gradually if placed the wall the 
day preceding the heat. 


or 


on 











SPECIAL Gas-Fired Furnace Built 


to Heat Treat Manganese 
STEEL (CASTINGS 


By O. W. Andersen 


ENGINEER 
Co., 


CHIEF 
Pettibone Mulliken 


? 


S APPLICATIONS of alloy 
A steels are claiming considerable 
attention at present, it seems 
appropriate to prepare a brief resume 
of the early history and some of the 
modern developments pertaining to the 
manufacture of manganese steel. 
While the history of manganese al- 
loys dates back to the 17th century, 
the discovery of manganese steel must 
be credited to the perseverance and 
ingenuity of Robert A. Hadfield of 
Sheffield, England. Hadfield’s untir- 
ing efforts revealed a material whose 
properties were not only astonishing, 
but of inestimable value. The his- 
tory of this revolutionary invention 
should be an inspiration to every in- 
ventor. 


However, no attempt will be made 
to go into the details of Hadfield’s ex- 
periments; it is sufficient to say, that 
the final product made by him, which 
was universally known as 


Hadfield’s 





Fig. 2—Photomicrograph of manga- 
nese steel as cast, showing undissolved 
carbides 
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Chicago 


quality of 
with the modern electric furnace where 
the ferromanganese is 
cold furnace and the atmosphere kept 


the 
sufficient is added, it brings this range 


Fig. 1—These centrifugal pump shells 


steel, had the following analysis: 
Per Cent 
SES eae 1.00 1.45 
Manganese ..............000.-- 10.00 14.50 
ES 0.30 100 
a dl . 0.01 0.03 
Phosphorus .............00.+++ 0.04 0.10 


It will be of interest to know that 
this steel was first made by mixing 
molten ferromanganese and bessemer 
iron in a ladle. With this method, 
the time for reactions was necessarily 
short, because the hot metal could 
not remain in the ladle long, as it 
became too cold for pouring. It is 


obvious that castings produced by this 


method were equal to the high 


produced today 


not 
castings 
added in the 
in a highly reducing condition. 


Adding manganese to steel depresses 
transformation range and when 


below atmospheric temperature. Man- 
ganese forms a solid solution with 
gamma iron and to a certain degree 
with alpha iron. 

In the presence of carbon, most of 
the manganese forms Mn,C_ which 
contains practically the same _per- 
centage of carbon as Fe.C. At high 
temperature, these carbides are dis- 







are typical manganese steel castings 


solved in gamma iron and may be 
retained in solution by rapid cooling. 
When cooled slowly, these carbides 
separate and form a relatively thick 
membrane between the _ austenitic 
grains, as shown in Fig. 2, which ren- 
ders the mass of metal very brittle. 
It is in this state that manganese 
steel comes from the molds. These 
carbides must be put back into solid 
solution, obtaining the structure as 
shown in Fig. 3. To do this, the 


metal is heated to about 1900 degrees 





Fig. 3—Structure of manganese steel 
after heat treatment, showing carbides 
in solution 
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Fahr. and quenched in water. This 
produces a ductile steel. 

This metal is readily affected by 
certain mechanical actions of a ham- 
mering or rolling nature. These 
actions cause slight deformation of the 
outer layers and develop a hard struc- 
ture which in extreme cases reaches 
a brinell hardness of 500. As these 
outer layers are slowly worn away, the 
newly exposed surfaces have been 
automatically hardened by the pre- 
vious hammering or rolling action. 

Manganese steel is unique on ac- 
count of its peculiar wear resisting 
properties and is adaptable to a wide 
range of applications. A few of its 
specific uses are as follows: 

Railroad Work. Frogs, 
crossings, guard rails, etc. 

Mining and Milling Machinery. 
Gyratory heads, mantles, spiders, con- 


switches, 











Reatehad 
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Fig. 4—Two gas-fired furnaces 


caves, cheek plates, chute plates, mine 
car wheels, skip car wheels, liners, etc. 

Cement and Rock Crushing Ma- 
chinery. Ball mill liners, rod mill 
liners, tube mill liners, kominuter 
liners, roll shells, hammers, rings, 
breaker plates, screens, etc. 

Brick and Clay Machinery. Rolls, 
augers, brick machine knives, pug 
mill knives, muller tires and plates, 
screen plates, etc. 

Miscellaneous Machinery. Centrifu- 
gal pumps, such as shown in Fig. 1, 
sand suckers, cutter heads, chain, suc- 
tion nozzles, pipe elbows, elevator 
uckets, trench machinery parts, 
iredge machinery parts, crane wheels, 
sprockets, gears, pinions, sheaves, etc. 

It is an established fact that the 
suecess or failure of manganese steel 
istings depends to a great extent 
pon the heat treatment they receive. 
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built for annealing manganese 


Best results demand that the castings 
be heated to a temperature close to 
1900 degrees Fahr. and then immedi- 
ately quenched in water. The heat 
must be uniform in order that ex- 
cessive strains are not introduced in 
the steel. It is important that the 
castings be placed in the furnace at 
a comparatively low furnace tempera- 
ture. The rate of temperature 
and soaking period are accurately 
controlled to follow a predetermined 
cycle, which is variable depending 
upon the character of the work. All 
castings, after being submitted to the 
proper heating cycle, are quenched in 
water, the temperature of which is 
maintained practically constant. 


rise 


Improper manipulation may result in 


local oxidation, excessive scaling or 
even variations in the analysis of the 


steel by reason of the loss of carbon. 





steel 
specific reyuirements 


Another factor of vital importance in 
connection with the heating of man- 
ganese steel castings is the heat dis- 
tribution. The heat should be dis- 
tributed uniformly over the entire vol- 
ume of the furnace and delivered to 
the castings at such a rate that the 
thin sections will not become seriously 
overheated while the heavy sections 
are relatively cool. In addition, the 
atmosphere within the furnace should 
be under control and preferably neu- 
tral, although for certain results it is 


necessary to vary the atmospheric 
condition of the furnace. 
To meet successfully the various 


heat treating specifications which have 
been accurately determined to insure 
a uniformity of product, the segrega- 


castings. 


tion of castings becomes necessary as 
well as the proper selection of furnace 
for each classification of castings. 
Further factors which are of utmost 
importance to proper heat treatment, 
are the simple, effective and reliable 
means for handling the material in 
such operations as loading and unload- 


ing the furnace, quenching the cast- 
ings, etc. 

The conditions referred to in some 
of the preceding paragraphs are in- 
herent difficulties and were overcome 
by the Pettibone Mulliken Co., Chi- 
cago, only after much experimenta- 
tion. This manufacturer developed 


exacting requirements and _ insisted 
that they be fulfilled in the design of 
furnace and equipment. Careful analy- 
sis of conditions and requirements and 
consultations with 
and 


furnace 
led ta 


eminent 


authorities metallurgists 


~~. 


we 
: 


~s 


yt 


Both are specially constructed for 


the installation of the furnace shown 
in Fig. 4e left. The construction of this 
furnace is decidedly novel, involving 
a number of new features which were 
designed by W. A. Darrah, president, 
Continental Industrial Inc., 
Chicago. 

A general view of the furnace is 
shown at the left in Fig. 4. Fig. 5, 
a plan view, gives a general idea of 
the arrangement of the furnace. The 
fuel used is city gas having a heat 
value of 530 B.t.u. per cubic foot. 
It is delivered to the burners at a 
pressure of approximately 12 pounds. 
The burners are of the single-valve 
control type and are designed to give 
great flexibility, permitting a wide 
range of heat delivery by simple valve 


Engineers 
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Fig. 5—Plan view of a battery of gas-fired annealing furnaces for manganese 
steel castings 
adjustments. A series of eight burn- bustion in contact with alloy steel cast- 


ers is used on each side of the furnace 
uniformly distributed, thus making it 
possible to obtain accurate tempera- 
ture regulation between the front and 
rear of the furnace. 

In this furnace, combustion is con- 
fined to a specially designed refractory 
combustion chamber in such a man- 
ner that the correct volumes of air and 
gas are allowed to burn without dilu- 
The exact time required for the 
chemical combination of the oxygen 
with the combustible material in the 
gas has been accurately calculated and 
the design so arranged that no flame 
enters the chamber containing the 
castings. 


tion. 


This arrangement is particularly de- 
sirable for the reason that direct com- 


ings is a frequent source of unequal 
local heating, sealing and 
sometimes the cause of variation in the 
chemical composition of the surface of 
the castings at various points. Natu- 
rally, having developed the most satis- 
factory formula for manganese steel, 
allow variations 
even in isolated 


excessive 


it is undesirable to 
from this formula, 
points on the surface. 


Temperatures Prove Uniform 


The furnace design also takes ac- 
count of the fact that while heat may 
be conveyed both by convection and 
radiation, yet at temperatures in the 
neighborhood of 1900 degrees Fahr. 
radiation plays a much greater part 
in heat transfer than does convection 





heat 
of thin 


Fig. 6—A 


rotary-hearth 
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treating 


cross 


furnace designed for light castings 
section 


the 


interesting to note that 
transfer of heat by convection is of 
course dependent upon the flow of 


It is 


hot gases and, therefore, only with 
difficulty can the lower portion of 
furnaces be heated by convection. 


On the other hand, since radiation 
travels in straight lines from any hot 
source, no difficulty is encountered 
in delivering any desired quantity of 
heat by radiation to the lower portion 
of the furnace. Because of these 
principles, the furnace selected for this 
work has the unusual property of 
maintaining the hearth of the car at 
substantially the same temperature as 
the upper portion of the furnace. 


Obviously such an arrangement is 
highly desirable if a uniform heat 
treatment of castings is required. The 
furnace design, therefore, is in keep- 
ing with the efforts to maintain uni- 
formity of quality in all work pro- 


duced. The furnace is approximately 
8 feet wide, 18 feet long and 8 feet 
high, inside dimensions. The car 


hearth is about 4 feet off the floor and 
is constructed in a novel manner, so 
arranged that the disintegration of 
the hearth of the car is practically 


negligible. The car is provided with a 
sand seal and equipped with roller 
bearings, making operation smooth 


and simple. The mechanism for driv- 
ing the car consists of a rack and 
pinion coupled to a motor through a 
speed reducer. 

The furnace is equipped with a 
rugged cast-iron door thoroughly insu- 
lated with refractory concrete and 
provided with inspection holes, permit- 
ting the ready inspection of the con- 
tents of the furnace from time to 
time. 

The door is provided with an auto- 
matic sealing device so that when 
closed tightly, sand seal is insured at 
all times, thus preventing the leakage 
of air into the furnace or products of 
combustion out of the furnace. This 
door is operated by an electrical lift- 
ing device controlled by a lever placed 
on one side of the furnace at a con- 
venient position. 

First quality used 
throughout in the construction of the 
furnace and 18 inches of insulation is 
effective is 


firebrick is 


applied on all sides. So 


the insulation that there is a very 
small difference between the room 
temperature and the surface of the 
furnace shell. A difference in tem- 


perature of 50 degrees Fahr. was not 
exceeded even when the furnace was 
operating at a maximum temperature 
of 1900 Fahr. 

A large quenching pit, 
mately 28 feet long, 12 feet wide and 
13 feet deep is in front of the fur- 
nace. The pit is used for quenching 


degrees 


approxi- 
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the castings when removed from the 
furnace. The furnace here described 
and the one at its right in Fig. 4, 
both are operated in such a manner 
that the quenching pit in front of 
one furnace is used for quenching the 
output of the adjacent furnace. 

Quenching is accomplished by lift- 
ing the entire charge from the hearth 
of the car with a crane and lowering 
it immediately into the quenching pit 
filled with water. Owing to the effi- 
ciency and simplicity of the mechan- 
ism involved, only a few seconds are 
required to remove the castings from 
the furnace and place them into the 
quenching pit. 

The use of gas permits close regu- 
lation of heat distribution, insures 
uniformity of treatment and gives 
good control of the furnace atmos- 
phere. These features are of course 
all of prime importance in producing 
high grade castings. The furnace to 
the right in Fig. 4 is also of the car- 
bottom type and gas fired, but of 
greater dimensions and_ especially 
adapted for large castings of heavier 
cross sections. 

To further insure high quality and 
uniformity in product, it became neces- 
sary to install the rotary furnace 
shown in Fig. 6. This furnace is con- 
tinuous in operation and is used prin- 
cipally for the lighter type of cast- 
ings of comparatively thin cross sec- 
tions. In this unit, it is not only 
possible to maintain uniform tempera- 
ture, but it is also possible to secure 
a gradual rise in temperature during 
the required soaking period before the 
castings are brought to the final tem- 
perature. 

High-pressure gas 
inspirator type are used. 
group of burners is on a_ separate 
manifold and manually _ controlled, 
thereby facilitating a wide range of 
rates of heat transfer, as it is neces- 
sary at times to vary the thermal 
head depending upon the character 
of the work. The remaining burners 
are pyrometrically controlled by equip- 
ment which provides for automatic 
combustion and accurate temperature 
ontrol and guarantees uniformity of 
product. 

The speed of rotation of the furnace 
earth is controlled by a_ variable 
peed reducer which enables the fur- 
nace to heat treat a comparatively 
wide range of work. The flexibility 
f this furnace makes it possible for 
the operator to set up for each class 
of work a time and temperature cycle 
onforming exactly with the metal- 
irgical requirements for any particu- 
lar type of castings, which have been 
stablished by the laboratory staff. 

As an illustration of the care with 
vhich the furnace operations are super- 


burners of the 
The first 
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vised, it is interesting to know that 
periodical analyses of the atmosphere 
in all furnaces are made at frequent 
intervals and form part of the records 
permanently kept, covering the com- 
plete history of all castings in the 
process of manufacture. The records 
also include complete automatic tem- 
perature charts, showing the cycle 
through which each casting is passed. 

The gas compressor equipment con- 
sists of three compressors, all con- 
nected to a common header, making it 
possible to operate any one, any com- 
bination or all compressors, as the 
case demands. 

Too much stress cannot be laid to 
the selection of fuel. Much has been 
written about the advantages of the 
various fuels and while elaborate com- 
putations and curves have been made 
in an effort to prove the superiority 
and efficiency of one fuel over the 
other, there is one thing that might be 
emphasized at this time, namely, that 
the B.t.u. efficiency is only a part of 
the problem and not the entire basis 
of comparison, for the overall effi- 
ciency and quality of finished product 
are items of greatest importance to 
the producer. In the development of 
the heat treating department in the 
Pettibone Mulliken Co. plant careful 
study was made of the following items 
in the selection of fuel and furnaces 
best suited for the requirements: 


1. Quality and uniformity’ of 
product. 

2. Adaptability to process under 
consideration. 

3. Unit cost of operations. 


4. Investment. 

5. Depreciation. 

6. Maintenance cost. 

7. Flexibility of control. 
8. Working conditions. 


Is Made President 


S. E. Phillips, who formerly was 
secretary of the Spencer Turbine 
Co., Hartford, Conn., is now presi- 
dent. J. M. Lord is vice president, 
H. H. Richardson is secretary and 
treasurer, and F. N. Cooke is assistant 
treasurer. Wilbur V. Paine has been 
appointed chief engineer of the com- 
pany. 





Entertains Foundrymen 
The C. & G. Cooper Co., Mt. Ver- 

non, O., recently invited foundrymen 

of that district to attend a dinner at 


which Dr. Richard Moldenke, Watch- 
ung, N. J., spoke on newer phases of 
cast iron research work. 


Robert J. Anderson, vice president 
in charge of production, Fairmont 
Mfg. Co., Fairmont, Va., sailed from 
New York Aug. 1 for an extended 
business trip abroad. 


Next—Castings Serve in 
Barber Trade 


(Concluded from Page 654) 


kept flowing from the cupola. The 
idea back of the arrangement of 
course is to fill a great number of 
small ladles with exceedingly hot 
metal. 

Castings are cleaned in a building 
close to, but definitely separated from 
the foundry by a narrow driveway. 
A battery of tumbling barrels and 
several sandblast chambers made by 
the W. W. Sly Mfg. Co., Cleveland, 
are utilized in securing a_ perfectly 
clean surface. Inspection on these 
castings is unusually severe, on ac- 
count of the various finishing opera- 
tions to which they are subjected. 
They are inspected immediately after 
they are shaken out and again after 
they have been taken out of the 
tumbling barrels. Castings that show 
no blemish after passing through the 
tumbling barrel and under the merci- 


less sandblast are taken to the 
enameling or nickel plating depart- 
ment, or in some instances directly 


into the extensive and well appointed 
machine shop. 


The enameling department partly 
shown in Fig. 10 is equipped with 
four oil-fired furnaces where chair 
bases and other castings are enam- 
eled in any one of four standard 
colors, white, cream, black or green. 
The various materials for forming 
the enamel are mixed and melted, 


discharged into water and then ground 
to an impalpable powder in ball mills 
located in this same building. The 
casting to be enameled is raised to 
a red heat in one of the furnaces. 
Then it is withdrawn to receive a 
sprinkling of the enamel powder. It 
is again placed in the furnace and 
raised to a heat which melts the 
powder to coating which adheres to 
the iron. 


Approve Cost Plans 


At the meeting of the Board of 
Directors of the American Foundry- 
men’s association held in Chicago, 
July 16, the report of the cost com- 
mittee, recognizing the uniform cost 
system of the Steel Founders’ Society 
of America and also that of the Mal- 
leable Iron Research Institute, was 
approved. The committee further ex- 
pressed its willingness to encourage 
and co-operate with the Gray Iron In- 
stitute in developing a uniform cost 
system for gray iron foundries. 


gineers, have removed to new offices 
at 920 Santee street, Los Angeles, 
Calif. 
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Core-Sand Mixtures Affect 
Finish of Castings 


Investigation Gives Information on Factors Which [ 
Control the Smoothness of the Surface of Castings Se 


‘l. 


N THE selection of materials for 
| core-sand mixtures, it is impor- 

tant to consider the effects of 
these mixtures on the surfaces of the 
castings which are to be formed by the 
cores. As a rule, the surface condi- 
tions of metal castings are dependent 
on the of the cores to 
which the metal is exposed, This in- 
fluence is noticeable particularly with 
castings made of brass and other 
alloys which are exceedingly fluid at 
the pouring temperatures. Steel is 
quite viscous when it is poured into 
molds and does not fill the minute 
cavities on the surfaces of sand cores. 
The higher the temperature at which 
cast iron is poured, the greater will 
be the tendency for the metal to fill 
the voids between the sand grains on 
the surfaces of the cores. 

An investigation has been made to 
obtain information on the factors 
which control the smoothness of the 
surfaces of castings formed by cores. 
The plan for this research was to 
prepare dry-sand cores from definite 
combinations of sand and to use these 
cores as parts of molds. After pour- 
ing the metals in contact with the core 
specimens, the surfaces of the cast- 
ings were cleaned and examined for 
relative smoothness. Observations on 
the effects of different sands and other 
materials used in core-sand mixtures 
on the finish of castings are recorded 
in this report. 

The distribution of the grains of 
different sizes in a sand will determine 
to a large extent the surface condi- 
tions of the cores made with this sand. 


smoothness 


Smooth surfaces can be _ produced 
readily when the core-sand mixture 
contains only fine grains. The open- 


ings between large, uniform grains of 
sand cause the surfaces of cores to be 
rough. When large and small sand 
grains are present in a mixture, the 
small grains tend to fill the spaces be- 
tween the larger grains and to form a 
smoother surface than is formed when 
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only large grains of sand are used. 
The greater the pressure applied in 

forcing the sand mixture into a core 

box, the more smooth will the cores be- 


come. Also, the smoothness of the inter- 


Formed by Cores—Uses Special Core-Making Machine 


nal surfaces of a core box will affect 
the surfaces of cores made in the box. 
If any core sand sticks to the core box 
when the core is removed, a rough 
surface will be produced on the core. 

If smooth surfaces were the only 
requirement of cores, the preparation 
of core-sand mixtures would be a com- 
naratively simple matter. However, it 
is necessary that cores have sufficient 
permeability to permit the gases which 


are generated within the cores to 
escape freely when metal is poured 
into the molds. To obtain this per- 


meability, it is necessary to have open 
spaces between the sand grains in the 
cores. 


There is a difference between the 
properties of permeability and poros- 
ity of sand mixtures. The proportion 
of open spaces between sand grains 
of uniform size is practically the 
same for sand containing either large 
or small grains. However, the ca- 
pacity of any sand to permit gases to 
filter through it depends upon the 
continuity and the size of the open- 
ings between the sand grains. A fine 
sand offers more resistance to the 
flow of gases through the openings 
between grains than does a coarse 
sand. Therefore, the permeability 
of cores made with sands having small 
grain sizes is relatively low. 

The core-sand mixtures used in some 
foundries contain proportions of ma- 
terials such as silica flour, rattler 
dust, or a fine sand, which are used 
to fill the voids between the grains of 
a coarser core sand. By this means, 
an attempt is made to increase the 
green-bond strength of the mixture 
as well as to produce smooth surfaces 
on the cores. While the green-bond 
strength may be increased to some 
extent by the addition of fine-grained 
materials to oil-sand mixtures, the 
permeability and dry-bond strength 
of the resulting cores generally are 
seriously impaired. 


To obtain definite information on 
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he effects of different core-sand mix- 
ures on the surfaces of metal cast- 
ngs, a special mold was designed 
vhich permitted a test specimen to 
e cast in contact with dry-sand cores. 
The mold was formed from two cores 
vhich were clamped together in a 
ertical position. The double core 
ox and the cores which served as 
the mold are shown in the accompany- 
ng illustration. Within each half of 
the mold, a circular cavity 5 inches 

diameter and 21/32-inch deep was 
Core specimens which were 
prepared under standardized condi- 
tions were placed in these cavities, to 
allow a space 5/16-inch between the 
faces of the cores when the mold was 
assembled for pouring. A _ pouring 
basin and gate were formed in the 
mold cores, as is shown in the illus- 


rovided. 


tration. 
Mixtures Used in Specimens 


In this investigation various com- 
hinations of sand were used in the 
preparation of the insert core speci- 
men. In one series of tests, silica 
sand of a limited grain size was used. 
Washed and dried silica sand was 
assified by passing it through a set 
f sieves of bureau of standards sizes. 
The sand retained on the 30, 40, 50, 60, 
70 and 140 mesh sieves was used in 
‘ore-sand mixtures. 

Another series of core specimens 
was prepared from mixtures con- 
taining different proportions of lake 
sand and a sand of small grain size 
known as bank sand. Silica flour was 
added in definite proportions to some 
of the mixtures used in preparing 
‘ore specimens. Insert cores also 
were made with lake and bank sands 

ntaining a variety of grain sizes. 


SIDES. 
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In the preparation of the mixtures 
used in core specimens, a paddle-type 
mixer was used. Raw linseed oil was 
added to the sand in the ratio of one 
volume of oil to 50 volumes of sand. 
Each batch was mixed for 2 minutes. 
This was followed by the addition of 
water in amount equal to 4 per cent 
of the volume of dry sand, except in 
those mixtures which required. more 
water to develop maximum green- 
bond strength. The mixture was then 
continued for a period of 3 minutes. 
From each batch containing 2000 cubic 
centimeters of sand, six insert core 
specimens, two permeability test speci- 
mens, and four tranverse test speci- 
mens were obtained. These cores were 
baked for one hour at 425 degrees 
Fahr. 

Core specimens were prepared on 
the coremaking machine, which is used 
regularly by the author and described 
in THE Founpry, May 1, 1927, for 
making test specimens for the meas- 
urement of dry-bond strength, green- 
bond permeability 
of cores. In this case, a core box 


strength, and the 
circular opening 5 inches 
%-inch deep was 
mounted on the core-making machine 
and a hopper was provided having a 
height of 3 inches above the core box. 
mixture was placed 
loosely in the hopper and core box. 


having a 
in diameter and 


The core-sand 


By raising the core box and hopper 
a distance of 12 inches and allowing 
them to drop, the jarring action packed 
the sand into the core box. Uniform 
specimens were prepared by five blows 
on the coremaking machine. The ex- 
cess sand over the amount required 
to fill the core box was removed and 
the core specimen was turned out 
upon a core plate. One of the flat 


DIFFERENT 





TYPES OF MIXTURES 


surfaces on each specimen was formed 
by contact with the bottom of the 
core box and the opposite surface was 
produced when the excess sand was 
cut away from the core. 

In preparing the mold for pouring, 
the insert cores were pasted in the 
cavities which were provided in the 
mold cores, and then the two halves 
of each mold were pasted and clamped 
together. An attempt was made to 
pour the molds which contained each 
series of core specimens at as near 
the same temperature as_ possible. 
The metal used in these tests included 
gray cast iron, electric furnace steel, 
and red brass. The metal specimens 
were allowed to remain in the molds 
until they were at room temperature. 
After removing the gates from the 
castings, the surfaces were sandblasted 
and the specimens inspected. 


Standards of “Finish” 


The metal surfaces which were pro- 
duced by contact with core specimens 
containing silica sand of six different 
grain standards 
by which the relative smoothness of 


sizes were used as 


other metal surfaces was established. 
A definite gradation of finish was ob- 
served on the surfaces of the brass 
and cast iron specimens which were 
made 
with these six grades of sand. The 


formed by contact with cores 


surfaces on the castings which were 
formed by cores containing silica sand, 
which passed a 20-mesh sieve and was 
retained on a 30-mesh 
rough, while the surfaces of the cast- 
ings poured in contact with cores con- 
taining 70 to 140-mesh sand 
quite smooth. The 
smoothness of the specimens 
were not as pronounced as was found 


sieve, .were 


were 
variations in 
steel 






E COREBOX USED IN THIS EXPERIMENT IS SHOWN IN THE CENTER AT THE TOP AND THE CORES MADE IN THE BOX AT THE 
THE SURFACE FINISH SECURED ON BRASS CASTINGS WITH 


IS SHOWN BELOW 








with the other metals. When these 
surfaces were examined with the aid 
of a binocular microscope, the differ- 
ences in contour of the surfaces of 
the specimens were indicated clearly. 
The same conditions were observed on 
the corresponding core surfaces. 
Brass specimens which were cast in 
contact with cores made with sands 
having six different grain sizes are 
shown in the accompanying illustra- 
tion, arranged in order of the size of 
the sand used in the cores. 

A bank sand contains rounded grains 
of silica which generally will pass a 
70-mesh sieve. This sand is used 
sometimes in mixtures with lake sand 
which has a range of grain size of 
40 to 70. Additions of bank sand 
probably are made to core-sand mix- 
tures to increase the  green-bond 
strength, and to produce smooth sur- 
faces on the cores. In this investi- 
gation, core specimens were prepared 
from mixtures containing 0, 10, 20 and 
30 per cent by weight of bank sand. 
which were made _ in 
these core 
differences in 


The castings 
with 
showed practically no 
the smoothness of their surfaces. The 
bank sand additions decreased the dry- 
bond strength and also decreased the 
permeability of the  oil-sand 
while the green-bond strength of the 
mixtures containing bank sand _in- 
creased only to a small extent. 


contact specimens 


cores, 


Mixtures Containing Silica Flour 


Silica flour, which is obtained by 
fine grinding of quartz rock or silica 
sand, is used to assist in producing 
smooth surfaces on cores, and to raise 
the green-bond strength of core-sand 
mixtures. Proportions of silica flour 
as high as 40 per cent of the total 
have been 
mixtures. 
from 


weight of the core sand 


specified in some foundry 


Core specimens were prepared 
mixtures containing from 4 to 30 per 
cent by weight of silica flour, and 
castings were poured in contact with 
these cores. An examination of the 
surfaces of these castings showed that 
little improvement was obtained in the 
smoothness of the metal surfaces 
which were cast in contact with the 
cores containing silica flour, over the 
smoothness of the surfaces formed by 
cores made with the same sand with- 
out the Fur- 
thermore, it was found that the per- 
strength 


silica flour additions. 


meability and the dry-bond 
of the oil-sand cores were decreased 
considerably by the presence of the 
silica flour. 

The predominating sizes of the sand 
used in cores determine to a large ex- 
tent the surface conditions of the 
castings made in contact with these 


cores. Smoother surfaces can be pro- 
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duced by the use of a core sand con- 
taining grains of 60 to 70-mesh size 
than can be obtained with a sand 
having a predominating grain size of 
40 to 50-mesh. Sore-sand mixtures 
containing sand having a variety of 
grain sizes ranging from fine to 
coarse, cannot be used to advantage 
in making cores which must have 
smooth surfaces. It appears that the 
spaces between the larger grains are 
not filled completely by the smaller 
grains of sand. If it were possible 
to produce a dense, compact mass of 
sand in a core by using grains of 
different sizes, the cores would have 
only limited application due to a lack 
of permeability. 


Need Uniform Grain Size 


Brass and iron castings which were 
poured in contact with those surfaces 
of the core specimens which were 
formed in contact with the bottom of 
the core box were found to be much 
smoother than the castings which were 
made in contact with the other faces 
of the core When the 
excess sand was separated from the 


specimens. 


core specimens during their prepara- 
rough surfaces were produced 
faces of the cores. The 
grains in the core- 


tion, 
on these 
larger the sand 
sand mixtures, the more uneven will 
the cut-off become. When 
castings with smooth finish are re- 
quired, only those surfaces of cores 
which have been formed by the core 
box should be used in contact with the 
metal. In cases where it is neces- 
sary to make cores to size by filing or 
grinding, a sand having a fine, uni- 


satis- 


sections 


form grain size will be most 
factory for the preparation of the 
cores. 

Results of these investigations indi- 
cate that the most desirable properties 
for dry-sand cores are obtained when 
the core sand contains grains of uni- 
form size and of sufficient fineness to 
produce the required smoothness on 
the surfaces of the cores and in turn 
on the surface of the casting. 

Smoothness of castings which are 
formed by contact with cores will be 
practically the same as the smooth- 
ness of the cores, provided the metal 
is sufficiently fluid when it is poured 
to fill the minute cavities on the cores. 


In all cases where smooth surfaces 
are required on castings the cores 
which form these surfaces must be 
smooth. 


bank sand or other 


materials to core-sand 


Additions of 
finely divided 
mixtures within 
tions do not improve to any appreci- 
able extent the smoothness of the sur- 
faces of castings which are made in 
with these cores. 


reasonable propor- 


contact 





Made Chicago Manager 

John B. Tinnon has been appointed 
manager of sales of the thermit de- 
partment of the Metal & Thermit Corp., 


120 Broadway, New York, effective 
Aug. 1, succeeding W. R. Hulbert re- 
signed. Mr. Tinnon received his educa- 
tion at Vanderbilt university and entered 
the electric railway field in 1908 in the 
engineering department of the Chi- 
cago City Railway Co. He served as 
assistant engineer during the exten- 
sive rehabilitation of the property and 
in 1912 was appointed maintenance of 
way engineer of the Chicago & Joliet 
Electric Railway Co, serving until 
1918, when he served in the ordnance 
department of the United States army. 
In 1919 he returned to the Chicago & 
Joliet Electric Railway Co., as chief 
engineer. In 1924 he became connect- 
ed with the Metal & Thermit Corp. 
as manager of the rail welding depart- 
ment. 


Set Up Organization 

At its organization meeting in Chi- 
cago, July 16, the new board of di- 
rectors of the American’ Foundry- 
men’s association again selected C. E. 
Hoyt as executive secretary, treasurer 
and manager of exhibits. The board 
also reappointed Robert E. Kennedy 
technical secretary and elected S. W. 
Utley, A. B. Root, Jr., S. C. Vessy 
and A. E. Hageboeck to serve with 
the president, vice president and ex- 
ecutive secretary as members of the 
executive committee. 


Purchases Company 

The Oliver Machinery Co., 
Rapids, Mich., recently purchased the 
Butterworth & Lowe Co., also of 
Grand Rapids. The Oliver Machinery 
Co. will continue the manufacture of 
the line of equipment formerly built 
by Butterworth & Lowe. 


Grand 


To Sell By-Product Coke 

The Ballard Coke & Coal Co., De- 
troit, has been appointed representa- 
tive of the Diamond Alkali Co., Pitts 
burgh. The Ballard company will 
handle the sale of by-product coke 
manufactured by the Diamond Alkali 
Co. 


Combustion Engineering Corp., 200 
Madison avenue, New York, recently 
has appointed W. O. Renkin as man 
ager of the industrial furnace de 
partment. Mr. Renkin is well 
known in the iron and steel industry 
particularly as a pioneer in the ap 
plication of pulverized fuel to metal 
lurgical and industrial furnaces. 
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OPPER is the most important 
metal used by brass founders. 
It constitutes over 80 per cent 
of the alloys known as red 
vass and bronze, and 60 per cent 
nd more of all the casting brasses, 
v-hich include manganese bronze and 
ther high zinc bronzes. The out- 
ut of cast copper is low compared 
with the production of the alloys of 

ypper. Nevertheless it is quite im- 
ortant and yearly is becoming more 

To the brass founder there are 
two kinds of copper produced as cast- 
ngs: (1)* Copper made sound by the 
addition of impurities which seriously 
reduce its electrical conductivity; (2) 
Copper that must conduct electricity 
economically. This last is known as 
high electrical conductivity copper. 

It is no simple matter to obtain cast- 
ings having the property of elec- 
trical conductivity in a high degree, 
which at the same time are free 
of holes and other defects. Purity and 
electrical conductivity are practically 
synonymous. In fact the purity of 
copper is frequently judged by its con- 
ductivity. This property conveniently 

stated in percentages of a standard, 
that of the International Annealed 
Copper Standard being 100 per cent. 
This standard was adopted in 1913 by 
the International Electro-Technical 
commission, and it is determined by 
resistance measurements made upon 
a drawn and annealed wire, one meter 
long and one gram in weight, often 
known as a metergram. The measure- 
ments are made at a temperature of 
2) degrees Cent., (68 degrees Fahr.) 
nd it will be noted these measure- 
ments are made upon a drawn wire 
nd not on a cast length of copper. 
ere is also the Mathiessen stand- 

which was established from meas- 
metergram of 
many years 
which the 
present day 


made on a 
“pure” copper of 
and compared with 


ments 


rer copper of the 
ws higher values. 

The American Society for Testing 
iterials specifies that ingot copper 
|! other shapes shall have a mini- 
im copper content of 99.88 per cent, 
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and the resistivity of wire bars is 
given. When the quality is ques- 
tioned, each party selects two samples, 
and in the presence of both parties 
these are rolled hot and drawn into 
wire of approximately 0.08-inch diam- 
This wire is annealed at approxi- 
mately 500 degrees Cent. (935 degrees 
Fahr.), then three 
from each coil, and the conductivity 
is ascertained, according to established 
methods. 


eter. 


samples are cut 


The education of the brass founder 
usually includes a working knowl- 
edge of the manner in which the 
physical properties of the alloys are 
determined. He knows how to make 
his test bars, but when it comes to 
copper castings of high conductivity, 
he feels that he is confronted by 
something mysterious, so depends up- 
on his customer entirely. It would 
be more satisfying to be certain that 
the report rendered is correct, espe- 
cially when the rejection of castings 
may be involved. Therefore, the test 
samples should be sent to a labora- 
tory equipped for such electrical test 
work, and the tests should be car- 
ried out according to the methods 
specified by the American Society for 
Testing Materials. These tests should 
be made upon drawn wire of correct 
dimensions to avoid the chance of 
error. 


Gases Cause Trouble 


A test bar of copper deoxidized 
with a silicon alloy gave 73 per cent 
when its conductivity was determined 
on a casting. The bureau of stand- 


ards found the conductivity of sev- 


eral samples of the same 
to be as follows; No. 1, 92.3 per cent; 
No. 2, 95 per cent. The lowest con- 
ductivity found in a run of eight 
samples was 87.5 per cent. 


copper 


The difficulty experienced in mak- 
ing castings of high grade 
is caused by gases which not only 
produce spongy 
the copper after it is poured to swell 
in the molds. This distorts the shape 
of the castings, and causes the metal 
to swell in the sprues and risers to 


copper 


castings, but cause 





Founding 


such an extent that in many cases, 


the liquid metal actually will back 
out of the molds and flow down the 
sides of the flasks to the floor. The 
causing this phenomena ac- 
cording to some investigators are sup- 


gases 


posed to be mainly the carbon gases. 
Thus E. L. Rhead' states that the 
retained until the copper 
in solidifying 


gases are 


attains a somewhat 


pasty condition, when they are 
squeezed out, and in making their 
exit they swell the viscid mass of 


metal. 

The reason that foundries experi- 
ence such difficulty in making sound 
castings of pure copper is given by 
Lawrence Addicks’ as being caused 
by their getting the copper badly be- 
low pitch in melting thus making it 
necessary to add various deoxidizing 
agents. He states further that to 
get castings of perfect physical prop- 
erties, the first requisite is correct 
pitch. Next, the pouring temperature 
must be sufficiently high to 
good fluidity. 


insure 


The writer agrees entirely with this 
latter statement, as 
shown that copper must be super- 
heated to get sound castings, and 
believes that the failure of many 
foundrymen with high grade copper 
deoxidizers in the majority of cases 
may be traced to poor furnace prac- 
tice. The copper is melted too slow- 
ly, and cannot be brought to the re- 
quired temperature, which should not 
be under 2400 degrees Fahr. It is 
doubtful if the remarks about the 
pitch of the copper are applicable to 
the sand foundry, although undoubted- 
ly they fit the case of the rolling mill 
where shapes are cast in metal molds 


experience has 


for mechanical operations. 

There is a great difference between 
casting in a metal mold and casting 
in a sand mold, and small comparison 
between them. Thus 


can be made 


a melt of copper can be brought to 
'Vol. 23, Journal Institute of Metals, page 370 
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a condition where it will produce per- 
fect castings when poured into an 
iron mold, but the same melt of cop- 
per will mushroom out of the sprues 
of a sand mold. Also, copper that 
will give sound castings when poured 
into a sand mold made from molding 
sand well opened up by additions of 
silica sand, has been known to give 
porous castings when poured into a 
mold made from ordinary heap mold- 
ing sand, 

From such experience it may be 
assumed that in casting copper in 
sand, a permeable molding sand is 
an important requisite. As the molten 
copper fills the green sand mold some 
of the moisture is dissociated into 
its components, hydrogen and oxygen. 
It is the gas hydrogen that burns 
from under the bottom boards, and 
out of the vents of a mold, and that 
sometimes explodes like a cartridge 
in pouring the larger molds. It is well 
to get this gas quickly away from 
contact with hot copper as the latter 
greedily absorbs it. In fact solid 
copper will absorb hydrogen also, and 
the latter acts on any oxygen held 
by the copper producing steam to 
aerate the metal. This is one reason 
for using well vented sand molds 
when casting copper. 

In a paper on the influence of im- 
purities on the electrical conductivity 
of copper, presented before the Lan- 
cashire branch of the British Found- 


rymen’s association, S. F. Barclay 
gave the following figures: 

Electrical 

Conductivity 

Mathieson 

Percent- Standard Per- 
Impurity age added centage 
eee 0.38 73.0 
RR ter resem a 0.35 73.4 
Re 0.19 79.0 
a ae 0.15 59.2 
Manganese ........ 0.12 71.0 
SN ia sicobeciaie 0.18 54.0 
Chromium _........ 0.04 91.5 
Phosphorus ........ 0.07 63.2 
Aluminum .......... 0.08 84.1 
Magnesium ........ 0.012 98.7 
Magnesium ........ 0.024 94.0 
Magnesium ......... 0.038 89.5 
No Addition ...... none 97.2 

One apparent incongruity in the 


table is that the copper having 0.012 
per cent of the impurity magnesium, 
has a higher conductivity than that 
of the untreated sample, namely 98.7 
per cent, as against 97.2 per cent 
for the untreated copper. This is ex- 
plained by the effect of the oxygen on 
the conductivity of copper, as cuprous 
oxide, the condition in which oxygen 
exists in copper, acts as an 
impurity in copper to lower its elec- 
trical conductivity. The small ad- 
dition of magnesium reduced some of 


also 
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this oxide and in so doing had itself 
been eliminated from the copper, leav- 
ing it more pure than the untreated 
copper. 

Considering these impurities in the 
order presented, tin is first encount- 
ered. It is remarkable that tin while 
it reduces cuprous oxide, cannot be 
relied upon to produce sound cast- 
ings of copper. In fact, even with 
tin as high as 10 per cent the cast- 
ings are likely to be porous unless 
some deoxidizer such as phosphorus 
manganese, or zinc also is added. 
When from 18 to 22 per cent of tin 


is alloyed with copper, as in bell 
metal, the alloys will cast soundly 
with more regularity. Even in such 


cases it is better to deoxidize the 
bell metal, and iron is the best deox- 
idizer to use, as it improves the tone 
of the bell. As small a quantity as 
0.38 per cent of tin, it will be noted 
reduces the conductivity of copper 27 
per cent. 

The effect of zinc on the conduc- 
tivity of copper appears to be a little 
stronger than that of tin, as the ad- 
dition of 0.35 per cent of zinc re- 
duces conductivity 26.6 per cent. How- 
ever, this amount of zinc, as used 
in brass foundry practice would not 
produce sound copper castings for 
zinc also acts peculiarly as a deoxid- 
It deoxidizes copper and quite a 
amount of zinc will act with 
the oxygen. As its oxide is volatile 
zine escapes from the copper to a 
large extent, so zine really should be 
a fine deoxidizer for copper as_ it 


izer. 
small 


should leave little impurity behind 
to affect conductivity, but it en- 
tirely fails to work in this manner. 


While we can obtain fine appearing 
and sound copper castings by the 
use of zinc, they are entirely value- 
less from a conductivity viewpoint, as 
it is necessary to add sufficient zinc 
to make an alloy of zinc and copper, 
to get sound castings. 


How to Add Zinc 


The difference in methods followed 
in adding the zinc is important. When 
used as the metal zinc, 3 per cent 
must be added to obtain sound cast- 
ings, but if the zine previously is 
alloyed with copper to make a 50-50 
copper-zine alloy, the addition of 2 
per cent of this mixture with ordinary 


melting practice will insure sound 
copper castings. As this adds one 
per cent of zinc, the electrical con- 


ductivity of the copper will be below 
Careful melting is nec- 
Fine 
to be 
melting 
copper wire 
molten and 
and 1 pound 


70 per cent. 
insure cast- 
pure 


100 


essary to success, 


ings of metal that appear 
can be made by 


copper, 


copper 
scrap 


when 


pounds of 
is frequently used, 


hot add 4 pounds of zinc, 











of phosphor tin containing 5 per cent 
of phosphorus. This latter alloy of 
copper-tin-zinc with a trace of phos- 
phorus, has extremely low electrical 
conductivity. However, it makes beau- 
tiful castings and is suitable for copper 
hammers, soldering bits and for many 
other purposes where a copper-colored 
alloy is wanted. 

Nickel never is used to deoxidize 
copper. In castings for electrical pur- 
poses it would be of no value, as it 
lowers the conductivity of the copper. 
While a small amount of nickel pro- 
motes soundness in alloys of copper 
and aids the alloys to withstand 
the pressure of gases and liquids its 
only use in commercial copper cast- 
ings is for shell bands where it is 
specified to the amount of 2.25 to 2.75 
per cent. A small amount of man- 
ganese is allowable, supposedly for 
deoxidizing purposes. Shell bands of 
such copper as cast, can be cut 
through and then be bent back on 
themselves and hammered together 
and not show the slightest sign of 
cracking. The bands must be rolled 
before they will meet this test. So 
for imparting toughness, nickel is 
greatly inferior to tungsten, for the 
latter will insure sound castings that 
will withstand this bending test quite 
easily in the cast condition. 


Iron Lowers Conductivity 


is next in the review of the 
impurities in copper. This element 
is highly effective in lowering 
trical conductivity for as little as 0.15 
per cent lowers the conductivity 40.8 
per cent. This figure shows the im- 
portance of keeping iron away from 
copper in making high conductivity 
castings. Stirring the hot metal with 
an iron rod will render vain all the 
careful work that has been done in 
melting to get the red metal into a 
condition that will produce castings 
of high conductivity. It is easy 
to introduce enough iron from _ the 
stirring bar and iron skimmer, when 
a skimmer is used, to ruin the copper 
for electrical purposes, but this is 
frequently done because there is no 
efficient substitute for the iron bar 
for stirring purposes. Of 
graphite stirrers may be used, 
often these are thick and clumsy tools 
that break the first time they 
used. A copper rod sometimes is used 
but it melts away fast and chills the 
copper. An iron bar with an insulat- 
ing coating on the fire end seems the 
best solution. Lime washing is of n 
value, but if the bar when new is 
sandblasted and while clean is give: 
three coatings of alundum 
drying between each appli- 
result will be an efficient 


esse! 


Iron 


elec- 


course, 
but 


are 


two or 
cement, 
cation the 
stirring rod for copper. It is 
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tial that the bar be coated quite 
frequently. It should be inspected 
each day, then be thoroughly dried 
and always be kept dry and warm. 
A bar so treated is useful for brass 
and bronze, but the one used for 
copper should be reserved for cop- 
per alone. 


Iron Deoxidizes 


In cases where copper castings are 
to be made, but electrical conduc- 
tivity is not important, iron makes 
an efficient deoxidizer, as a small 
amount will insure sound castings. 
Also, even when iron is present in 
quantity it does not change the color 
of the copper to any appreciable ex- 
tent. The iron can be added to the 
copper, as a deoxidizer, either directly 
or indirectly. Sometimes the latter 
method has its advantages, because 
when iron is added directly it may 
take up carbon in which case it will 
not go into solution in the copper but 
will segregate in the form of nodules. 
When the iron is added in the form 
of a chemical compound it cannot do 
this. The chemical commonly used is 
yellow prussiate of potash, also known 
as potassium ferrocyanide, K,Fe 
(CN),. This is conveniently added in 
the form of Poland’s flux, which con- 
sists of yellow prussiate of potash, 
1 pound; white sand, 1 pound; soda 
ash, 1 pound and borax % pound. This 
amount is sufficient for 100 pounds 
of copper and should be added as the 
copper melts. Then when the metal 
is thoroughly liquid, the flux is stirred 
in well. An iron bar can be used 
as a stirrer in this case. 

This will give sound copper castings, 
slightly hardened by the iron ab- 
sorbed which will be a few tenths 
under 0.5 per cent, according to the 
inventor of the flux. An experiment 
was conducted with the yellow prus- 
siate in which 2 per cent was added 
as a flux to copper. The conduc- 
tivity as determined on a cast bar, 
12 inches in length, was 53.92 per 
cent, The castings were satisfactory. 
This method of deoxidizing copper 
with iron gives a metal useful for 
such parts as contact fingers for con- 
trollers, as it produces quite a stiff 
metal. When the iron is added di- 
rectly to the copper, a flux of soda ash 
should be used with it. One pound 
tinplate will deoxidize 240 pounds 
copper and produce sound castings. 
is copper had a conductivity of 
18 per cent. Roughly, this addition 

iron is about 7 ounces to 100 
pounds of copper. 


The effect of manganese in reducing 
the conductivity of copper is less than 
that of iron, 
© tin and 

inganese 


but greater than that 
zinc; 0.12 per cent of 
reduces the conductivity 
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29 per cent according to this table. 
This is close to an addition of 7 ounces 
of a 30 per cent manganese copper 
to 100 pounds of copper. This mix- 
ture will give a deoxidized melt, that 
would cast into solid castings, but 
it is doubtful if the copper would 
be free from other defects such as 
blisters found by picking on the cop- 
per with a sharp instrument. Also, 
the fluidity of the copper would suffer 
to the extent that it would enfold 
tenacious surface films which give the 
appearance of cold shuts. To abolish 
these it is necessary to add phos- 
phorus, and 1 per cent, each of man- 
ganese copper 16 per cent and phos- 
phor copper 15 per cent will give a 
sound sand cast copper, remarkably 
free of defects, external and internal. 
However, such copper is not suitable 
for electrical castings, for its con- 
ductivity has vanished. 

In dismissing the subject of man- 
ganese as a deoxidizer for copper it 
may be well to call attention to the 
manganese - phosphorus combination 
just mentioned. While it is of little 
value for copper alone, it can be de- 
pended upon to give excellent re- 
sults when copper has to be deoxid- 
ized previous to being alloyed. 

Of the five deoxidizers of copper 
considered in this short article, three 
are entitled to consideration for de- 
oxidizing copper previous to its being 
alloyed to produce high grade alloys. 
These are zinc, iron and manganese. 
The first of these, zinc, when so used 
should be added to the molten cop- 
per first, then the metal should be 
superheated to volatilize the zinc ox- 
ide and remove it from the metal, 
allowing 15 minutes for this super- 
heating period, then add the alloying 
metals, and bring down the tempera- 
ture of the alloy. Iron is a valuable 
deoxidizer of copper intended for al- 
loying into aluminum bronze and bell 
metal, also for bridge alloys in which 
cases it is well to use the ferrocyanide 
method of adding it. Manganese also 
can be used for aluminum bronze, 
but it works well with the alloy, 
copper, 90 per cent, tin, 10 per cent. 
Use 0.5 per cent of the 30 per cent 
manganese copper. 


Acme Pattern & Mfg. Co., 232 North 
Findlay street, Dayton, O., recently 
moved into its new plant. The com- 
pany makes wood and metal patterns 
and operates its own brass and alumi- 
num foundry, specializing in alum- 
inum cast pattern plates. K. A. Stein 
is president of this company. 


‘ndresen has been made dis- 


A, M. 
trict manager at Seattle, for the 
Chicago Pneumatic Tool Co., New 
York. 


Announce Awards for 
Philadelphia Contests 


The judges of the apprentice mold- 
ing and pattern making contests held 
at the Philadelphia convention of the 
American Foundrymen’s association 
reported at the board meeting on 
July 16. The winners of the pattern 
making contest were: First, Frank 
F. Cuzzone, General Electric Co., 
Schenectady, N. Y.; Second, Arnold 
H. Behrens, Milwaukee Pattern & 
Mfg. Co., Milwaukee, Wis.; Third, 
John Albert Anderson, John Deere 
Harvester Works, East Moline, III. 


The winners of the gray iron mold- 
ing contest were: First, Peter G. 
Bathgate, Brown & Sharpe Mfg. Co., 
Providence, R. I.; Second, George A. 
Shuster, Jr., Olney Foundry Co., 
Philadelphia, Pa.; Third, Attilio Roc- 
chi, Cresson-Morris Co., Philadelphia, 
Pa. 

The winner of the steel molding 
contest was Alex Cooke, General Elec- 
tric Co., Schenectady, N. Y. The 
castings for the steel molding con- 
test for the Milwaukee district were 
lost in transit and accordingly the 
second and third prizes will be an- 
nounced later. 

The apprentice committee recom- 
mended that the United States de- 
partment of commerce be requested 
in its biennial census of manufac- 
tures to gather and disseminate in- 
formation on the number of young 
men and boys now employed in ap- 
prentice training work in various in- 
dustries. 


Made Assistant Secretary 


Blake R. Vanleer, who is as- 
sistant professor of metallurgy at the 
University of California, Berkeley, 
Calif., since 1920, has been appointed 
assistant secretary of the American 
Engineering council, succeeding A. C. 
Oliphant, who has _ resigned. Mr. 
Vanleer received degrees in electrical 


and mechanical engineering from 
Purdue university, Lafayette, Ind., 
and received his master of science 


degree from University of California. 
He is a representative of the Ameri- 
can Society of Mechanical Engineers 
selected to go Europe under the 
Freeman Hydraulic Laboratory schol- 
arship. 

Natural Products Co., Ine., has 
been organized to warehouse foundry 
supplies. Warren S. Adams is presi- 
dent; Melvin H. Nuss, vice president, 
and R. B. Harrison, secretary-treas- 
urer. The offices of the company are 
located at 46 West Chestnut street, 
Reading, Pa. 











How and Why in Brass Founding 


By Charles Vickers 








Cores Cause Pitting 
We are making plumbing castings 
and find difficulty in eliminating small 
black specks which show when _ the 
work is buffed. These look 
like resulting from a carbon 
type crucible but we have found the 
same specks show up after using the 
this 
thing 


specks 


carbon 


regular crucible. It is possible 
is burnt but the 
appears after we have used new sand. 


sand same 


As the cores used produce an ex- 
ceedingly rough surface, they are 
vented and the metal has entered the 
vent, we consider it possible the 
specks may really be caused by core 
sand. To eliminate this possibility 
it might be advisable to experiment 
a little, making a number of castings 
carefully made cores’ which 
been sprayed with plumbago 
in molasses water. Such 
cores will be much more costly but 
after a few heats it will be deter- 
mined whether or not blame can be 
attached to the cores. Such castings 
now are being made by machine and 
no vents are required and such cores 
produce a smooth surface. 


The metal is 


using 
have 
suspended 


not porous so the 
pits are not due to this trouble 
neither do the pits appear in this 
case to be caused by oxidized iron 
which is a most fruitful source of 
dirt in brass castings, as such defects 
flakes than to pin- 
usually atrributed 
to washing away of sand, and the 
molders get the blame but nothing 
they can do will help matters in the 


appear more to 
holes. They are 


least. We feel that more attention 
to the cores will eliminate the diffi- 
culty. 


Shrink Holes Exist 

We making bobs 
experience great difficulty in getting 
them perfectly free of blemishes that 
show up strongly after the first ma- 
We have changed 
without getting 
Our will 
and we feel 
will be 
We 


a sample casting to show the defects 


are plumb and 


chining operation, 


our brass mixtures 


the least advantage. losses 
run about 40 
that if they 


obliged to give up the job. 


per cent, 
continue we 


send 


better. The castings appear good 
when shipped but it seems there is 
a cavity crusted over with sound 
metal, which falls out when cut by 
the tool, and this appears on the 
672 


heavier part of the casting. The 
sample was cast of the following 
mixture: Ingot casting copper 17 


pounds; yellow brass ingot 21 pounds; 


red brass ingot 63 pounds; lead 2 
pounds; phosphor copper 2 ounces. 
The casting is a relatively chunky 


casting in the shape of a cone; and 


it is molded with the mold parting 
lengthwise of the pattern. On the 
heavy end is a projection or exten- 


sion %-inch diameter and about “%- 
inch long, and on this end the gate 
is located. This seems the logical 
place to gate the castings, and there 
is no objection to doing this, provided 
the shrinkage can be controlled. The 
cause of all the grief in this case is 
shrinkage. The gate is solidifying 
before the casting and no doubt a 
good gate is obtained at the expense 
of the casting. 

Shrinkage that forms the defect on 


the heavy part of the casting will 
have to be controlled. One way of 
doing this is to put a _ shrink ball 


on the heavy end. It is possible that 
a blind riser 2 inches diameter gated 
to the same place as the gate now 
is attached would control this shrink- 
age. However, there is a science in 
gating this blind riser to get its 
value, and this is not explained easily 
in words. The gate, of course would 
have to be on the pointed end. In- 
cline the flask and put the heavy 
end of the bob toward the sprue, 
in this case, and the molten metal 
then will enter the bob mold at the 


pointed end and gently flow uphill 
to the shrink ball. The idea is to 
transfer the shrink from the bob to 


the shrink ball. 


It makes no difference how it is 


done. What is wanted is a casting, 
solid and sound and it cannot be ob- 
tained without paying the price in 
cost of melted brass. As far as 
flowing the metal into the mold by 
the climbing method is concerned, 
this is always advisable when scrap 


is used, and clean castings are wanted. 

To settle the question of shrinkage 
make a few castings by hand mold- 
ing and put the sprue, or a heavy 
shrink ball, next to the top of the 
cone and gate into the of the 
itself. It will leave a nasty 
gate to trim, but there will be no 
such defects as exist now. This point 
settled, it will not be hard to scheme 
up methods of feeding that will elimi- 
nate the present difficulty. 


side 


cone 


Makes Silicon Alloy 
We have 
about aluminum-silicon-copper 
and 
these alloys consist. 
added to 
been trying 
that we 
the 


read a number of items 
alloys 
learn of what 


How should the 
the 4 


are anxious to 


aluminum: 
it out but 


are using it 


silicon be 
We have 


not certain 


are 


properly. Is silicon bought in 
flake form? 

Proportions of copper and 
that are used to make aluminum al- 
loys vary considerably and _ probably 
every founder using them has an 
alloy of his own. Silicon is added to 
such alloys as the old No. 12 (copper 
8 per cent; aluminum 92 per cent) 
in the proportion of two or three 
per cent, to produce an alloy that will 
cast better than when it is minus the 
silicon. Also the copper content can 
be lowered and more silicon 
Thus one such alloy contains 5 
cent copper and 5 per cent silicon 
It is probable that more alloys ars 
used containing the copper in excess 
of the silicon than not, such as the 
3 per cent silicon and 7 per cent 
copper alloy. The aluminum used is 
commercially pure casting aluminum, 
preferably ingot aluminum. 

The best way in which to add the 
silicon is in the form of a hardener: 
or rich alloy of silicon and aluminum 
which may consist of as high as 50 
per cent each of silicon and aluminum, 
although it is a question whether o1 
not the alloys lower in silicon are 
not the best to use as they are more 
soluble in molten aluminum. It is 
also advisable to purchase the hard- 
ener. When it is thought preferable 
to purchase the silicon, the 
best grades; the less iron the _ bet- 
ter in the case of such alloys. In 
fact it is only within recent years 
that silicon could be used for alloy- 
ing with aluminum as it has not been 
possible to obtain the requisite purity. 


silicon 


used. 
per 


select 


Makes Bronze Anodes 


We have a number of bronze anodes 





for plater’s and would 
like to obtain a suitable formula for 
the 

For a bronze 
of copper 90 per 
per cent, nothing 
to use metals free of 
is an undesirable impurity in anode 
Brass consist of two parts 
copper to one of zinc. 


to cast use 
same, 

anode use a mixture 
cent and zinc 10 
else. Be careful 
lead as this 


anodes 
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Wadsworth Core 
Machine & Equip- 
ment Co., Akron, 
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McLain’s System 
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Milwaukee 
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STUDY YOUR RETURNS 


from 


Handling Kg uipment 


OMPUTATIONS have been 

made which show that it is 

necessary to handle or rehandle 
from 150 to 200 tons of material to 
produce one ton of castings in the 
average foundry. Therefore it is evi- 
dent that materials handling is a ma- 
jor item of foundry cost and that 
improved methods or short cuts which 
reduce this cost and tonnage ratio will 
result in lower cost of product. 

Startling economies have been made 

n shops doing repetitive work which 
we will call continuous process found- 
ries. Some closely approach the ulti- 
mate in which a molder does nothing 
but mold, a pourer nothing but pour, 
‘te. The resulting straight line op- 
erations lend themselves admirably to 
ow cost production through the in- 
tallation of highly specialized han- 
ling devices. 
Justifying the cost of an investment 
n materials handling equipment is 
omparatively easy, as the tremen- 
lous production attainable in these 
ontinuous units will rapidly pay for 
the most expensive special handling 
quipment. 


Must Have Continuity 


This does not mean that such shops 
in select their materials handling 
quipment haphazardly. The utmost 
are and planning are essential to co- 
rdinate the equipment with other 
nits and the production requirements 
the plant. Every precaution must 
taken to insure continuity of op- 
ration as a tie-up or break-down of 
ny part is costly and affects pro- 
iction schedules seriously. Again it 
ay be said the returns from such 
istallations justify a well organized 
aintenance force and the _ replace- 
ent of worn parts before _ break- 
wns occur. 
Continuous process foundries usual- 
are equipped with mechanical han- 
ing devices to perform the opera- 
on from the receiving of raw mate- 
als to the shipment of finished prod- 
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Studies Handling Costs 


N DETERMINING costs for 
production, each part of the 
foundry equipment must show its 
relation to the whole total cost. 
Therefore, since the 
handling 


materials 
equipment enters into 
various stages 
of production, 
its productive 
value also 
must be de- 
termined. How 
this may be 
done has been 
shown in a 
paper by J. 
J. Hartley on 
“Determining 





Returns from 
Materials 
Handling 


Equipment,” 





—_— 


J. J. Hartley 


which was presented at the ma- 
terials handling session held dur- 
ing the American Foundrymen’s 
convention at Philadelphia, May 
14 to 18. 

J. J. Hartley, was born at Red 
Wing, Minn., in 1893, and at- 
tended the schools of La Crosse 
and Milwaukee, and Ham- 
mond, Ind. He entered the em- 
Link-Belt Co., in 
1910, and continued his schooling 


ploy of the 


by attending evening courses at 
Armour institute and the school 
of commerce, Northwestern uni- 
versity, Chicago. His first posi- 
tion with the Link-Belt company 
was that of draftsman and he 
later was detailed to other de- 
partments on construction work, 
estimating and engineering sales. 
For the past three years he has 
been specializing in various fac- 
tors relating to materials han- 


dling equipment for foundries 








uct and many of the savings effected 
are intangible unless determined over 
at least a year or more operations. 
This refers to such factors as: 
1. Multiply value of floor space. 
Cut taxes, insurance, maintenance 
and depreciation of buildings per 
ton produced. 
2. Better sand control. 
(a) Reduces labor cost of sand 


~ 


preparation. 
(b) Lower losses. 

3. Lower inventories. 

(a) Cuts flask and pattern inven- 
tories materially. 

(b) High speed production lowers 
inventories of work in process. 

4. Fewer accidents. 

Straight line operations and elim- 
ination of manual handling re- 
duces accidents. 

These factors refer to intangible 
savings only. No attempt will be 
made to list the tangible items for 
fear of getting into a discussion on 
the various types of equipment. Suf- 
fice it to say, it has been proved that 
a continuous process foundry, under 
normal operations, will save the cost 
of its materials handling equipment 
in a remarkably short time by the 
savings on direct and indirect labor 
alone, without regard to the factors 
previously mentioned. 


Economies Are Affected 


Intermittent process foundries have 
cast longing eyes at the low cost pro- 
duction of the continuous shops, and 
in a few cases have tried to adapt 
handling 
their conditions, sometimes with dire 
results. 


specialized equipment to 
Others by proceeding with 
discretion and sound judgment have 
successfully applied materials han- 
dling equipment to their intermittent 
processes and effected economies in 
handling raw materials, sand prepara- 
tion, refuse disposal, casting handling, 
ete. 

Flexibility of equipment is appar- 
ently the keynote for successful ap- 
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plication of mechanical devices in such 


shops. In many cases these found- 
ries serve outside interests and are 
subject to radical changes and wide 
variation in size and type of prod- 


uct. Their problem is therefore best 
the standardized 


devices of 


use of 
the 


solved by 
handling portable or 


semiportable type. 
Determining Returns 
same principles 
both the 
foundries to 


Practically the 
applied to 
tinuous and intermittent 
determine when it is profitable to in- 
in materials handling equipment. 
have wide- 
may be 


should be con- 


vest 
managements 
what 
rate of re- 
turn on capital the 
following simple table is arranged to 


Individual 
ly different 
considered an 


ideas on 
acceptable 


investments and 


cover a rather wide range from 100 
per cent down to 20 per cent annual 
return. 
Earning or saving per day ¢ 1.00 
One year or 100 per cent return 250.00 
Two years or 50 per cent return 428.00 
rhree years or 3311/3 per cent return 562.00 
Four years or 25 per cent return 666.00 
Five years or 20 per cent return 750.00 
Disregarding any complicated ac- 


as interest 
fund 

Op- 
cent 


counting methods’ such 
reserve 


300 


earned on depreciation 


and days’ 


per 


based on a 
erating year, allowing 20 
for fixed charges the table shows the 


etc., 


amount it is practical to spend for 


party suggesting the plan will stake 
his reputation on the figures and the 
idea. 

schemes 


success of the 

Many 
more complex than the simple exam- 
especially those involving 
intermittent process 
Such a transi- 


proposed are much 


ple given, 
a change from 
to continuous 
tion requires the most careful analy- 
sis and time studies to determine the 


process. 


potential earnings and application to 
the particular conditions. Many times 
it is preferable to compute these po- 
tonnage basis to 
Table 


tential returns on a 


arrive at the yearly earnings. 


I has been found useful in determin- 
ng the feasibility of installing ma- 
terials handling equipment when the 
estimated reduction in cost per ton 


has been determined. 
be deter- 


10,000 ton 


table it 
that on a 
cut in 
justify an ex- 
$41,650 for 100 
$14,280 5 


this 
readily 


From may 
mined 
vearly 
$5.00 


production a cost of 
per ton would 
penditure of $83305 
annual return or 


for 50 


per cent 
$71,400 per cent annual re- 
turn, etc. 
presented, not as 
accounting meth- 
short cut for 
possibilities of a pro- 
installation. 
methods of 


These tables are 
examples of correct 
but rather as a 


determining the 


ods, 
posed materials handling 
For accurate definite 
computing the economies of labor sav- 


and 


ments; careful estimating entire cost 


of proposed equipment; conservative 


estimate on returns, differentiating 
between the definite and intangible 


items; and a wide awake management 
with the working capital 
and courage to back the plan. 


necessary 


Readers Comment 





Note—Material appearing under this head 
does not necessarily reflect the opinion of THE 
FOUNDRY or of its editors. 

To THE EDITORS: 
On page 295 of the April 15 issue 


FOUNDRY is an article on the 


box 


of THE 
construction of 
what is usually termed stop-off cores 


core for making 


I was somewhat interested in read 
ing the statements by W. C. Lang, 


particularly the reference to his part 
in devising or inventing this type of 


core box construction. I am assuming 


his statement that he developed this 
idea fifteen years ago is correct as 
to the approximate time that h 


worked on the idea. 
I can recall distinctly having used 
this type of construction 


over 23 years I. Case 


box 
at the J. 


core 
ago 
Racine, Wis. 
The design was considered as good 
at that time, from the standpoint of 
rapid production and good cores. I d 


Co., 








each $1.00 per day earnings of the jing equipment the materia’s handling not know how long this type of box 
equipment. division of the American Society of had been used prior to my connectior 
For example, if a condition exists Mechanical Engineers has established with the J. I. Case Co., but as theré 
in the handling of materials, which formulas that may be recommended. were no_ special comments on_ its 
now requires three men, each earn- While it is usual to compute the peculiar advantages when I was there, 
ing $6.00 per day and by some re- potential savings on the reduction it is safe to assume that they had 
arrangement and the installation of in direct and indirect labor costs been using these boxes for a long 
a conveyor, crane, truck or other alone, sometimes the’ so-called in- time. In the last 20 years I have 
device costing $4000 this operation tangible items assume great impor- used the idea myself on_ several! 
may be made a one man proposition, tance and are entitled to major con- occasions. 
thereby saving the pay of two men_ sideration. The author has in mind K. V. WHEELER 
or $12.00 per day. This sum, minus’ one rather modest continuous unit Lebanon Steel Foundry 
the operating cost of say, $2.00 per that earned practically its entire cost Lebanon, Pa. 
day, gives a net earning of $10.00. the first year by the reduction in — 
From the table we find that a $10.00 flask inventory. George J. Lynch has been made 
per day saving will pay out a $4280 It is apparent that the problem of St. Louis district sales manager of 
investment in two years. To the av- applying materials handling equip- the Chicago Pneumatic Tool Co., New 
erage management with sufficient ment and determining its earnings in- York with offices at 1931 Washington 
working capital such a_ proposition volves: Common sense use of simple avenue, St. Louis. Mr. Lynch for- 
would be attractive and would no accounting methods; co-ordination of merly was assistant district manage 
doubt be approved—providing the the plan with production require- in the New York office. 
Table I 
Feasi eye . . 
ibility of Installing Equipment 
AMOUNT THAT MAY BE SPENT FOR E ACH $1.00 PER TON REDUCTION IN 
COST, USING 20% PER Y EAR FIXED CHARGES 
Annual earnings Annual Production in Tons 
in percentage 1,000 2.000 3,000 5,000 10,000 20,000 30,000 40,000 50,000 60,000 
100 $ 833 $1,666 $2,499 $ 4,165 $ 8,330 $16,660 £24,990 $ 33,320 $ 41,650 $ 49,980 
0) 1,428 2,856 4,284 7,140 14,280 28.560 42.840 57,120 71,400 85,680 
23 1 3 1,875 3.750 5,625 9,375 18,750 37,500 56,250 75,000 93,750 112,500 
2 2,222 4,444 6,666 11,110 22,220 44,440 66,660 88,880 111,100 133,320 
20 2,500 5,000 7,500 12,500 25,000 50,000 75,000 100,000 125,000 150,000 
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Shifting P 1g Iron Source 
~ Affects Castings Prices 


INCE 1917, the percentage of the 
total pig iron produced by 

merchant furnaces has declined 

steadily from around 27 per 
cent to approximately 19.3 per cent 
for the first half of 1928 and 18.4 
per cent for the second quarter of 
this year. At the present time the 
nonmerchant or steel works stacks 
are making above 80 per cent of the 
country’s pig iron. Since the Great 
war nearly 100 merchant stacks have 


succumbed to obsolescence and com- 
petition. Clearly, steel works pig 
iron is in the ascendency. 

That the nonmerchant furnaces are 
gaining their dominance of the _ in- 
dustry through the inroads they are 
making fnto the markets formerly 
enjoyed by merchant interests is 
shown by statistics which make the 
apparent without 
any knowledge or familiarity with 
prevailing market conditions. For ex- 
ample, in 1917 the average monthly 
production of pig iron by all makers 
was close to 3,200,000 tons, 27.1 per 
cent of this coming 
from the merchant stacks and the re- 
mainder or 72.9 per cent from the 
steel works furnaces. 

During the first six months of the 


conclusion fairly 


average total 


current year, the average total out- 
put per month was only a little over 
000,000 tons yet the portion of 
this total contributed by the mer- 
hant furnaces was 19.3 per cent, 
while the nonmerchant makers’ share 
was 80.7 per cent. Since the total 
‘mount of pig iron produced during 
the months included in the _ periods 
inder approximately 
the same, it seems obvious that steel 


comparison is 


vorks furnaces have gained at the 
xpense of the merchant producers. 


Merchant Iron Recedes 


These same figures also give a 
ossible index of the extent the non- 
nerchant makers have entered the 
nerchant market. If it may be as- 
imed that in 1917 the merchant 
tacks received practically all the 
ierchant pig iron orders and that 
he 27 per cent of the total pig iron 
made by the merchant stacks in that 
ear is indicative of the normal pro- 
ortion of the total pig iron output 
onsumed today by the merchant iron 
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melters, then in 1928 it may be as- 
serted that 19 per cent is supplied 
by the merchant interests and 8 per 
cent by the steel works producers. 
However, reacting against this con- 
clusion in no small measure, are the 
facts that open-hearth construction 
has proceeded apace in the past nine 
or ten years and that pressed steel 
and welding have arisen as competi- 
tors to gray iron and steel foundries. 
Making due allowance for these two 
factors, it is conservative to venture 
an estimate that the steel mill stacks 





Iron Holds Balance 


OW the price of pig iron ex- 

erts a depressing effect up- 
on castings prices is shown from 
the accompanying article, which 
is abstracted from an editorial in 
the Daily Metal Trade, Cleve- 
land, the authority on iron and 
steel market matters. With found- 
ry iron prices lower today than 
at any time since November, 1915, 
foundries should be awake to this 
tendency. 











are now supplying anywhere from 7 
to 15 per cent of the demands of 
merchant iron melters. 

Low production costs give the steel 
works stacks the whip hand in raid- 
ing the merchant market. Time has 
long since passed when the pig iron 
business or the business of making 
steel permits a profit on each and 
every step and operation from the 
ore mine to the finished product. 
Therefore, the steel works owning its 
own ore and coal mines, as well as 
its transportation facilities, has a de- 
cided advantage over the merchant 
interest that buys its ore and coal in 
the open market and pays two or 
three profits in transporting these 
raw materials to its stacks. These 
factors of cost reacting to the advan- 
tage of the steel works furnaces have 
enabled them to buy their merchant 
markets almost at will, the tendency 
being to depress the price of pig iron. 
Perhaps of even greater influence in 
forcing the price of pig iron down- 
ward is the reluctancy of these steel- 


makers to blow out their furnaces as 
demands for finished steel taper off 
This maladjustment of production has 
made pig iron overly abundant with 
the inevitable result of destructive 
prices, a steady decline of nearly $9 
a ton having been registered in the 
composite price of 12 representative 
grades in the past five years. 

With such forces acting upon the 
market, it is not surprising to find 
a condition prevalent today where 
foundries complain bitterly about the 
low prices of pig iron. Not only are 
pig iron prices unstable, but they are 
so much beneath the usual average 
that buyers of castings expect and 
demand quotations that are little 
short of ruinous to the foundrymen. 
Perhaps the _ scientific cost-finding 
expert would place little credence in 
psychology as an element in price 
determination; but to the average 
business man the price of pig iron 
is indicative of the price of every- 
thing made out of iron and steel. 

Technically, the relation of the price 
of pig iron to the prices of castings 
and steel may be entirely different to- 
day than it was some years ago. Ac- 
tually, to a host of buyers of these 
products, the price of pig iron is 
an inflexible and infallible index. It 
may be true that a few dollars a ton 
on the price of pig iron makes little 
difference in cost of making gray iron 
castings. However, the average buyer 
of castings is not easily convinced of 
this. When pig is low, castings must 
be low. 


Should Concede Profit 


No fair purchaser desires to obtain 
his materials at prices which mean 
losses to his sources of supply, but 
it clearly is the duty of every buyer 
to obtain his supplies just as favor- 
ably as his competitor. Charles M. 
Schwab expressed this same thought 
a few weeks ago when he said his 
customers were the happiest when 
they knew they were paying the same 
prices as their competitors. The pres- 
ent condition of the pig iron market 
engenders neither adequate returns to 
the makers of pig iron, be they mer- 
chant interests or steelworks, nor do 
they sponsor and foster the stability 
of markets so highly desired. 
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less 


HILE glancing more or 
idly through a 
of a weekly paper published 

in the old home town, a paper which 

I receive occasionally through the 

kindly courtesy of a relative, I found 

considerable 


recent issue 


a paragraph dealing in 
detail with the death of a highly re- 
spectable old gentleman at the some- 
what advanced age of 97. 

for 
lived in 
and 


an occasional visit I 
the town for the 
naturally I have 
lost touch great many people 
including those like this 
able old citizen, lived on farms 
from the 
my youth I 
for 


Except 
have not 
past 30 years 
with a 
vener- 
located 
town. 


who, 
at some. distance 
re- 
the 
that 


re- 


Even in the days of 
this old man as ripe 
Now and 

association of ideas 

minded me of him, but I 

assumed that long since he had passed 

friend, Mr. Longfellow, 
that is out 
from 


garded 
sickle. 


time, 


since 


has 


again 
carelessly 
away as our 


like a light 
blast of 


blown 
the 


says 
by a wind case- 
ment. 

The 


prised 


sur- 


vears rather 
still 
con- 


tale of his 
but I 
by the 
line of the 

stated that he 
entire life on 


me, was 
more surprised 
notice 
had 
the 
had 
three 


home. 


cluding 
which 
pent his 


same farm and never 


than 
from 


wandered more 


or four miles 


I suppose wandered is not 
the 


instance, 


exactly word in 
this 
stand as it is. 


His 


from 


proper 
but let it 


emigrant 
had 


the 


father, an 
the Hebrides, 
cleared a patch in 
primeval forest, gradually 
from 


had 
old-fashioned 


extended it year to 


year and there brought 


up a large, 


family which if not blessed 


with luxuries, at least was 








knew any other home at least in 
his youth and, therefore, never 
experienced the poignant heart- 
break of the emigrant. 
From the lone shieling of the misty 
island, 
Mountains divide us and a waste of 
seas; 
Yet still the blood is warm, the heart 
is Highland, 
And we in dreams behold the 


Hebrides. 

As the family 
menced to scatter. 
bers married in the community which 
had grown up in the vicinity, while 
others legged it for Boston and other 
towns cities in industrial New 
England. Only lad as afore- 
said stuck by the old homestead and 


grew up they com- 
Some of the mem- 


and 
one 


outlived them all. Whether he was 
actuated by good old common horse- 
sense, or simply never was afflicted 


by the fire of youth which seems to 
burn the feet and keeps people on the 
hop, your deponent is not in a position 


to say. 


In a future issue I expect to see 
some further reference to the _ inci- 
dent, with perhaps a quotation from 























happy and = com- 


The children 


healthy, 


fortable. never 
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ALL 


HE LEARNED IN SCHOOL WAS HOW TO 


© Bill Touches on Some 
Problems in 


Molding-X] 


By Pat Dwyer 


the inscription on his tombstone. 
Some of these stone cutters give free 
rein to the poetic urge when left to 
their own devices. Wielding a ham- 
mer and diamond point all day, cut- 


ting prosaic prose on the face of a 
granite block must prove monotonous 
at times to these artistic gentlemen. 


Artists in every line take a legiti- 
mate pride in their creations and we 
readily can imagine our stone cutter 
leading prospective out to 
the cemetery to show them his latest 
bearing the following 
neat little thing in Old English script: 
He never hopped 
And will never again; 
But this time he has hopped 
Beyond our ken! 

Although I have my own opinion on 
the relative merits of remaining in 
one place for the duration of a life- 
time, as opposed to rambling around 


customers 


masterpiece 


the country like a lost soul or an old- 


time molder, still I am not one to 
force this opinion on others. To test 
out my own theory, I related this 


story of the old man to Bill and asked 
him what he thought of it. 

“Well,” Bill, “I'll tell 
all depends, as my old aunt 
used to the nather 
iv the baste. Some men 
are like willow slips. They’ll 
take 
nothing 


you. It 


said 


say, on 


root any place and 


short of a fire, a 
flood or an earthquake will 
lift Even after on 
of these cataclysms, if they 
survive, they will send down 


them. 


new roots and anchor them- 


selves if anything more 
firmly than ever. 


“Other lads are born wit} 


a gypsy urge and an in 
satiable curiosity, a kind of 
a mental toothache, tempo 
rarily relieved at each stop 
ping place. Marriage has 
been known to effect a per- 
manent cure in many in 
stances, but some men are 
FIGHT immune to even this heroic 
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see 


Occasionally one of these 


remedy. 
grasshoppers settles down, a pathetic 
martyr to a sense of duty, but when 
he is not under observation, he throws 
many a wistful eye toward the far 
horizon and the open road. 


“T met one of these lads a few 
months ago while I was in Philadel- 
phia attending the foundrymén’s con- 
vention. A _ distinguished citizen of 
that town, one of the select circle 
known as the salt of the earth, kindly 
escorted me on a tour around the plant 
with which he is connected. He in- 
troduced me to a tall, soldierly man 
in charge of the cafeteria, 
who explained the extensive 
equipment and the methods 
employed in _ purchasing, 
storing and preparing food 
for a small army. 

“After we left I 
mented on the military car- 
riage of the man. 

“ ‘Well,’ said my friend, ‘it 
would be a funny thing if 
he did not have a military 
carriage. He was wearing a 
uniform about the time you 
were learning to guzzle 
milk from a bottle. He was 
strutting around in a _ uni- 
form and nonchalantly curl- 
ing a long mustache about 
you were learning 
sand usually is 
black and he continued to 
fill the uniform with great 
redit to himself and to the 
‘complete satisfaction of his 
july authorized superiors until a few 
vears ago when he came to _ this 
ountry to see if it measured up to 
vhat he had heard about it.’ 

“‘Far be it from 
efuse anything that is 
reely, but there is one point in the 
story on which I know my conscience 
vill give me no rest until I have an 
explanation. I can understani readily 
how this man might have become a 
policeman, a night watchman or on? 
of these magnificent creatures who 
tand at the entrance to a hotel, but 
ust between you and me and the 
tatue of William Penn on top of 
the city hall, I can’t see how a life- 
‘ime of military training fits a man 
‘or the position of cafeteria chef. 
sriefly, my lad, and in a word, how 


ome?’ 


com- 


the time 
that green 


me,’ I said, ‘to 
given to me 


“My friend admitted the point was 
ell taken, but the explanation was 
lite simple. Although a_ soldier, 
many had acted 
attendant of Cecil 
one time mogul of South 
\frica and to slightly paraphrase Mr. 
ipling, ‘He learned about 
om him.’ With this point 


his man for 
s the personal 


hodes, 


years 


business 
settled 
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to the satisfaction of all concerned 
he went into further detail of a re- 
markable career. 

“A slight difference of opinion with 
a crabby old Irish schoolmaster over 
a point of discipline caused the boy 
to leave school at about the aze of 
12. The schoolmaster presented a 
few able arguments with a _hard- 
wood pointer. Our hero retaliated 
somewhat convincingly by smashing 
a slate over his bald head, then 
bounded nimbly through the door and 
never stopped running until he ha‘ 
crossed the greater part of the County 











AN ALL THE 
Nice FLOWERS) 
LADIES AN 
CHEWING 

ToBacco 


cap ¢ ‘ ittle jz ier 
THE RECRUITING SERGEANT ALMOST BELIEVES HIS OWN STORY — ae . little jauntier 

angle and painted such a 
glowing picture of the soldier’s life 


Tipperary. During the following six 
years he rambled practically all over 
the country from the Giant’s cause- 
way to Cape Clear and from Sligo to 
the Liffey. At the various fairs he 
picked up an amazing fund of in- 
formation on how to live without 
working, how to handle a blackthorn 
stick and a hurley, and between one 
thing and another, as you might say, 
he enjoyed himself thoroughly. 

times he affiliated for 
with some of the rac- 
was too big and 
heavy for a jockey, but he had a 
knowing eye and a natural and in- 
stinctive liking for horses and might 
have developed into a trainer if fate 
in the shape of a recruiting sergeant 
had not intervened. 

“This sergeant accosted him one 
day at the Curragh of Kildare while 
he was seated on an upturned bucket 
contemplatively chewing a straw and 
deciding the momentous question of 
how to place his entire capital to the 
best advantage on the following day’s 


“Between 
brief periods 
ing stables. He 


races. 


“At that time the war clouds were 
rolling over the Soudan and the wild 







tribesmen of equatorial Africa were 
making large and derisive 
highly offensive to her most gracious 
Majesty Queen Victoria, her crown 
and dignity. ‘Bally blighters,’ accord- 
ing to this veracious sergeant, ‘without 
no clothes and with the 
gustin’ manners who should have their 
bloomin’ knobs knocked off to learn ‘em 


gestures, 


most dis- 


what’s what.’ 

“He lifted one side of a _ noble 
moustache with a skilful finger and 
spat copiously to one side to _ indi- 


cate his whole hearted disapproval! of 


these misguided people. 
“Prospect of alleviating 
the poignant mental dis- 
tress of his gracious sov- 


ereign carried little ap- 
peal to our brave lad whose 
great-grandfather had 
out in ‘98, whose father 
carried a pike when the 
boys drilled by the singing 
river at the rising of the 
moon and whose favorite 
whistling tune was the 
Shan Van Voght. So far 
as he was concerned, if the 
bushy headed what-do-you- 
call-’ems derived any 
cent pleasure from an at- 
tempt to twist the lion’s tail 
or tie it in a knot, who 
was he to say them nay? 

“The sergeant seated him- 
bucket 
legs, cocked his 


been 


inno- 


self on another 


crossed his 


in foreign parts, that the cause of the 
war, its significance, or its 
effect one way or another 
missed careless!y as points not worthy 
of any 


possible 
were dis- 
consideration. 


“Prospect of free board and lodg- 
ing, congenial companions, unlimited 
fighting without the interference of 
any busy Peelers, high adventure, 
romance, loot from the lost 
Solomon beyond the 
Nile, voluptuous dusky maidens, palm 
trees swaying gently under the spell 
of a tropical moon, prospect of all 
these alluring features others, 


mines of 
sources of the 


and 


skilfully were presented by the 
friendly sergeant, in a manner to set 
the prospective recruit’s pulses rac- 
ing. 

“He gladly accepted the Queen’s 
shilling and after a short period of 
training was shipped off to Africa 
where Kitchener with fire and sword 


was impressing the fear of God and 
the British army on the natives. A 
campaign which atoned only in slight 
measure for the disgraceful delay and 
bungling of a home government which 
had resulted in the shameful death of 
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Chinese Gordon and his gallant gar- 
rison in Khartoum. 

“At the close of 
period, our 
his fill of fighting. He shook the 
dust of the Soudan from his tired 
feet, coughed a quart or two of sand 
from his lungs and headed for South 
Africa where he secured service as 
personal attendant to Cecil Rhodes. 
Shortly afterward the late Mr. 
Kruger peeved and decided 
to drive all outlanders out of 
the country. 

“The outlanders 
out a loud, clear call for help and 
threatened to put him out of the 
country. They did that little thing 
finally, but the job occupied nearly 
three years, during the greater part 
of which time our hero was shut up 
in Kimberley, one of the force which 
Rhodes had mobilized at his 
own expense for the defense 
of the town. Shortly after 
the war Rhodes died and 
the lad decided to hook it 
for America and live in 
peace. 

“That’s enough for war 
and war’s alarms. Before 
the meeting adjourns, dear 
brethren, and you separate 
for your respective homes, 
let us consider briefly some 
additional features in mold- 
ing the trough casting to 
which I have referred on 
several previous occasions. 

“Foundrymen who are not familiar 
with castings in which a deep core 
is suspended from the cope usually 
experience a great deal of trouble 
in adjusting the core properly. Event- 
ually they discover, or person 
shows them, the proper or simplified 
method and then they marvel be- 
cause they overlooked such a plain 
solution for the problem. I have seen 
rolled on its back, a 
upon it and secured in _ po- 
suitable bolts. Then both 
were rolled over as 


his second 7-year 


hero had 


enlistment 


became 
the 


immediately sent 


some 


a cope core 
placed 
sition by 
cope and 
a unit. 


core 


“Usually this practice introduced 
awkward complications in an attempt 
to prevent the core from slipping. 
Also to prevent it from striking the 
floor. The molder had no assurance 
that the core was hanging plumb or 
that it was located accurately to in- 
sure an even thickness of metal in 
the sides and ends of the casting. 


“In a second method sometimes 
employed and just as unreliable, the 
core is placed on the floor and the 


cope is lowered into position on top 
of it. If the cope contains a core 
print it will have been shaved _ to 
such an extent for clearance that it 
no longer serves as an_ accurate 
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guide in locating the upper part of 
the core. If no print is present the 
molder tries to locate the top of the 
core by measurements from the sides 
and ends of the flask as compared 
with similar measurements taken on 
the joint of the mold in _ relation 
to the stakes or other cope guides. 
In either instance the job is only an 
approximation and the position of the 
core will have to be changed several 
times under great difficulty and in 
accordance with a cut and try method 
where the cope and core are lowered 
over the drag part of the mold and 
the thickness at various points is 
gaged by balls of clay. 
“Fortunately neither of these 
gravating or time wasting methods is 


ag- 






necessary. Men accustomed to mak- 
ing molds in which deep cores are 
suspended from the cope have de- 
Gimme A ote 
HAMBERG 
Fer A A 
Lacy ™ . 





EQUALLY AT HOME 


SPEARING 
HOT DOGS 


HEATHENS, 


veloped a method for placing the core 
in position and of anchoring it there 


firmly and accurately, without the 
least trouble or risk and in a mini- 
mum period of time. Neither the 


cope nor core is rolled at any stage 


and the molder is relieved of the 
necessity of measuring distances to 
check positions. The core automati- 


cally locates itself accurately in posi- 
tion and unless the molder is gross- 


ly careless in tightening the anchor 
bolts, it will stay there until the 
casting is poured. 


“Before attempting to assemble the 
mold the mold and core are calipered 
to find the actual thickness of metal 
in the casting. Sometimes the core 
sags during the drying process and 
naturally that will reduce the antici- 
pated metal thickness. If this thick- 


ness is a factor of importance the 
walls of the core must be rubbed 
with a brick or old file until the 


excess sand is removed. Where ' or 
‘s-inch variation of thickness is 
not regarded seriously the core is 
not touched, but the guide sticks for 
locating the core in the mold are 
shaved to the real and not to the 
theoretical thickness. 

“Short pieces of board correspond- 





HAMBURGS OR 


ing to the metal thickness in the 
casting are placed on the bottom of 


the mold. Two guide pieces 2 to 6 
inches wide, 1 inch less than the 
depth of the mold and a little less 


than the desired thickness of metal 
in the walls, are placed upright 
against the sides of the mold about 
12 inches from each end. One simi- 
lar piece is set up near the center 
of each end. 

“The core is picked up by the 
crane and adjusted plumb and level 
with the turnbuckles. It is centered 
above the mold and then lowered 
until it rests on the planks on the 
bottom of the mold. The wood slabs 
on the sides and ends of the mold 
guide it accurately into place and 
insure a uniform thickness of metal. 
The cope then is lowered into place 
over the core. Suitable hook bolts 

are inserted through open- 
ings previously formed be- 
tween the bars in the cope. 
These hook bolts engage 
the loops in the core, but 
before they are pulled up 
tight, iron or steel wedges 
are driven firmly between 
the upper surface of the 
core and the exposed face 
of the bar’ immediately 
above. Thus the position of 
the core is_ insured irre- 
spective of whether it 
touches the cope or _ not 


when the bolts screwed 
up tightly. 

“It is readily apparent that if 

core is slack and if the wedges 


not employed the bolts will pull 


are 


the 
are 
the 


core out of position. Sometimes a 
trail of loose sand or a dough or 
clay worm is placed on the core to 
secure a close touch before the cope 
is lowered. In other instances this 
precaution is omitted. Openings 
around the bolts are rammed with 
green sand. Openings around the 
vent pipes are treated in a _ similar 


manner. Then the cope with the core 
firmly and accurately suspended is 
lifted out of the mold to a suitable 
point where the molder can stuff sand 
around the edge of the core where 
it almost comes into contact with 
the face of the cope. The wood 


guides on the bottom, sides and ends 
of the mold are removed and then 
the combined cope and core are re- 
turned to place in full assurance that 
every part of the mold will main- 
tain its respective position until after 
the metal has been and the 
casting has solidified. 

“IT have heard several men claim 
credit for developing this method, but 
I think it is in the same class as 
many others known under the generic 
name Tricks of the Trade. 


poured 
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Wuat Oruers ARE THINKING 


Abstracts Selected from the World’s Foundry Literature 








Study Nickel Additions—I 


the Influence of Nickel on Iron 
Carbon-Silicon Alloys Containing 
Phosphorus, by A. B. Everest and 
D. Hanson, Foundry Trade Journal, 
London, May 3, 1928. 

This article the first of a _ series 
of two, is a continuation of the 
studies of the effect of nickel addi- 
tions on iron-carbon-silicon alloys made 
by Everest, Turner and Hanson. In 
this series of investigations, phos- 
phorus was added to a synthetic iron 
made from American washed iron. 
Irons of six compositions were used, 
containing 1.2 and 2.5 per cent silicon 
and 0.2, 0.5 and 1.2 per cent phos- 
phorus. Additions of nickel of 0, 1, 2 
and 3 per cent were made. Conclu- 
sions drawn by the authors were 
that phosphorus renders the _ low- 
silicon iron susceptible to chill, 1.2 
per cent producing a white fracture 
in %-inch sections of the iron. Addi- 
tion of small quantities of nickel re- 
stores the gray fracture. Phos- 
phorus has less effect on the chill of 
high-silicon iron, indicating that sili- 
con like nickel opposes the effect 
of phosphorus. Nickel refines the 
grain size. Phosphorus content of 
0.5 per cent renders the iron difficult 
to machine and 1.2 per cent renders 
the low-silicon iren unmachinable, and 
the high-silicon iron almost so. Nickel 
has little influence in the presence 
of these amounts of phosphorus due 
to the formation of hard phosphide 
eutectic. The influence of yheatneres 
is more pronounced owing to the high 
combined carbon content in the irons 
investigated. Nickel acts on the mat- 
rix of the iron rendering the pearlite 
finely granular ore sorbitic. Proeu- 
tectoid cementite is rendered acicular 
only in the case of low-silicon, low 
phosphorus iron. Higher phosphorus 
appears to mask the influence of nickel 
on the carbide, and also on the pearl- 
ite to some extent, both being ren- 
dered finely granular on the addi- 
tion of nickel to higher phosphorus 
irons, 


Describes Modern Foundry 


The Development of Mechanical 
Equipment in Modern Foundries, by 
R. de Vancorbeil. Bulletin de l’As- 
sociation Technique de _ Fonderie, 
Paris, June, 1928. 

The author describes the equipment 
used in the foundry of Etablissements 
Guilliet fils et Cie., manufacturers of 
woodworking machinery, of which he 
s technical manager. The output of 
this foundry consists of frame cast- 
ngs, some of which are repeated 
several hundred times. However, there 
are a large number of _ different 
models of which several are not often 
repeated. The author strongly recom- 
nends the use of molding machines, 
not only for repetition work, but 
ilso for work that is not repeated. 

The first requirement of a modern 
oundry is to keep it in good order. In 
he foundry which the author describes 
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nothing is done until all details have 
been worked out in the drafting de- 
partment. The necessity of specializ- 
ing each man in his job is empha- 
sized. The author explains six par- 
ticular advantages of molding ma- 
chines over hand-molding: (a) they 
can be operated by unskilled workers; 
(b) greater precision is obtained in 
the mold, which results in an economy 
in weight of metal of as much as 
10 per cent; (c) all molds are madé 
in green sand; (d) the patterns last 
much longer; (e) the patterns can 
be standardized and (f) it is easier 
to control the work. 

The author states that, owing to 
the economies realized, all his mold- 
ing machines are amortized in less 
than three years, but he lays stress on 
the fact that these machines must be 
used constantly and not allowed to be 
idle. With reference to the different 
types of machines, each type is suit- 
able for a definite kind of work. It is 
an advantage to use large machines, 
and better to prepare four molds on 
one large machine than to use a 
smaller machine for each mold. The 
article ends with a brief description 
of the used sand station, the auto- 
matic drying of the sand, and the 
installation for the removal of wasters 
and scrapped castings. 


Machine Tests Cast Iron 


A Universal Machine for Testing 
Cast Iron, by M. R. Guillery. Bulletin 
de l’Association Technique de Fonderie, 
Paris, June, 1928. 

The author has designed a machine 
which combines the brinell hardness 
test, the static bending test and the 
shearing test. These three tests being, 
according to the author, the most 
widely used by founders. 

A characteristic of the machine is 
to give the brinell test independently 
of duration of application. By in- 
creasing the weight on the ball by a 
definite quantity obtained by a for- 
mula, the diameter of the imprint 
of the ball as obtained when this 
charge is reached, is the same as the 
diameter obtained under the normal 
charge after the time necessary for 
equilibrium has been attained. The 
weight on the ball is obtained by the 
means of a glycerine pump, which 
can be operated by hand or mechan- 
ically. With this machine it is 
claimed that as many as 1000 tests can 
be made in one hour, provided that 
the castings can be handled sufficiently 
quickly. 

This machine is fully described 
and illustrated in the article, to- 
gether with the attachments which 
permit determination of the static 
bending test and the shearing test. 
Both these attachments are operated 
by the same -pump as that used 
for the brinell test. Results are indi- 
cated on a high-pressure manometer 
for the brinell test, and on a low- 
pressure manometer for the two other 
tests. 


Describes Malleable Making 


Malleable Castings, by W. T. Evans 
and A. E. Peace, Foundry Trade 
Journal, London, June 14, 21 and 28, 
1928. 

These articles comprise a paper 
that was presented at the annual 
convention of the Institute of British 
Foundrymen held at Leicester, and 
deals with the production of both 
whiteheart and blackheart malleable 
cast iron. The first article gives the 
basic differences between the two 
types, explains the method of man- 
ufacture of blackheart and _ other 
phases as practiced in England. The 
ideal composition for the hard iron 
is given as: Total carbon, 2.35 per 
cent; silicon, 0.85 per cent; manga- 
nese, 0.28 per cent; sulphur, 
0.05, and phosphorus, 0.20 per 
cent maximum. Typical losses in the 
furnace are given as: Total carbon, 
0.80 per cent; silicon, 0.35 per cent 
and manganese, 0.20 per cent. 

The second article describes the use 
of refined irons in the production of 
malleable, and deals in detail with 
the molding and feeding of castings. 
Annealing of both whiteheart and 
blackheart malleable are described. 
During the annealing period of white- 
heart the temperature reaches 980 
degrees Cent. and the time is given 
as 100 hours. For blackheart the 
temperature reaches 850 degrees Cent. 
and the time is 60 hours. 

The third article continues the de- 
scription of the factors in annealing. 
It also gives the effect of the common 
elements on blackheart and on white- 
heart malleable. The authors include 
data on the physical properties of 
both types of malleable iron and con- 
clude with a resume showing the 
reasons for a higher cost for produc- 
ing malleable iron as compared to 
gray iron. 


Makes New Molding Machine 


A New Sand-Throwing Machine. 
La Revue de Fonderie Moderne, Paris, 
March 25, 1928. 

This is a description of a machine 
developed by M. F. Lessing. It is a 
sand-throwing machine in which the 
sand falls from the bin on a belt 
which passes around two pulleys, one 
at each extremity of a supporting 
beam. At one end of this beam is an 
attachment which enables the sand 
to be projected vertically into the 
mold. At the other end of the beam 
is a motor which operates the sand- 
throwing attachment and the belt. 
The beam can slide to and fro in a 
horizontal direction, and at the same 
time it can revolve round the vertical 
axis. This enables the sand-throwing 
attachment to be placed above any 
part of the mold in which it is neces- 
sary to ram the sand. It is claimed 
that by this invention several joints 
which exist in other types of sand- 
throwing machines are removed. 
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Part XI] 

N RECENT 
experimental 
dertaken to 
cleaning castings 
eral important 
cerns operating foundries specializing 
castings which require a 
considerable amount of work, 
have installed equipment to wash the 
gaggers and other 
the castings. Today, 
hydraulic cleaning in- 


years, considerable 
work has been 
perfect methods of 

hydraulically. Sev- 
manufacturing con- 


un- 


in large 
core 


core sand, scale, 


materials from 
a number of 
are operating on a com- 
the 


continues. 


stallations 


and at same time 


work 


mercial basis 
the 
Methods used in 


hydraulically are based largely on the 


experimental 


cleaning castings 


principles utilized for many years in 
Where 
gold deposits are found near the sur- 


certain mining operations. 


face of the earth, water jets are 
used to work the gold-bearing gravels. 
Water, usually from higher 
elevations, is directed against the ore 
banks or beds through large 
nozzles. Due to its velocity, 
the water washes away the gravel in 
an incredibly short time and car- 
through the sluices the 
from the and 


secured 


bearing 
great 


ries it where 


gold is removed sand 
gravel. 

Probably one of the first attempts 
to adapt the methods of the mining 
engineer to the problems of the found- 
ry cleaning department was made by 
Murphy in about 1909 at 
the Hooven-Owens- 
Hamilton, O. The 


for large 


James A. 
the 
Rentschler 


plant of 
Co., 
equipment used cleaning 
cylinder castings and engine bed cast- 
ings consisted of a pump arranged to 
200 


and 


deliver water at a pressure of 


pounds per square. inch, a_ hose 


The 


hose to a 


a nozzle. water was conveyed 


through a special nozzle 


located at the end of a piece of pipe 
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about ten feet long. Castings were 
placed in a shallow bed and the cores 
were cut away quickly by the stream 
of water. The high en- 
abled the jet of water to cut out the 
coke the center of the core 
and the sand from the cast- 
ing. A special dam constructed 
across one side of the pit, which per- 
the sand to settle while the 
water flowed into the sewer. Sand 
which accumulated in the pit, was 
shoveled into buckets and removed by 


pressure 


used in 
to drive 
was 


mitted 


a traveling crane. 

That equipment 
siderable saving in the cost of clean- 

the Hooven-Owens- 
Castings were cleaned 
the 
hand methods. 
threw the 
used to 


resulted in a con- 
ing castings at 
Rentschler Co. 

about one-sixth labor re- 
with 
which 


with 
quired Special 
streams at 
clean the 
Since hy- 
on in 


nozzles, 
an angle, 
inside of 
draulic 
yard 
the 
necessary 
suit. 

A radical 
in the 


were 
piston castings. 
cleaning was carried 
with no inclosure to 
from the spray, it 
him to rubber 


protect 
operator was 
for wear a 
change has taken place 
equipment used for 
cleaning hydraulically since 
it first was Many of 
the troubles encountered in the early 


type of 
castings 
introduced. 
installations, such as_ disagreeable 
working conditions, difficulty in reach- 
ing all surfaces of the casting, inabil- 
ity to use the equipment during freez- 
ing weather, etc., have been overcome 
in an exceptionally satisfactory man- 
good example of a modern 
installation for cleaning castings by 
the hydraulic method is found at the 
foundry of the Allis-Chalmers Mfg. 
Co., Milwaukee. A complete descrip- 
tion of the equipment used at that 
plant is presented in the Dec. 1, 1925 
THE FOUNDRY in an article 
“Cleans Hydrauli- 


ner. A 


issue of 


entitled Castings 


written by E. C. Barringer. 
cleaned are placed 
in a concrete chamber which is 3 
feet wide, 45 feet long and 20 feet 
high. This chamber is constructed in 
the center bay of the main foundry 
building so that no trouble is en- 
countered in handling the water dur- 
the Considerable care 
exercised in the 
the chamber 
erosion, the lower walls are lined with 
plates. The 
steel plates and is in 
tions, each section being moved by a 
motor by the op 
Three wire glass inserts ar 


cally,” 
Castings to be 


ing winter. 
was construction of 


concrete and to prevent 


steel roof is made of 


three sec- 
separate controlled 
erator. 
provided for each section for electri 
lighting. 

The castings 
the 
the 
has 
large doors constructed at one end of 
the The two 
doors high, and together 
15 feet. The 


by two 


carried int 
through 


may be 
cleaning chamber either 
after the 
removed, or 


collapsible roof 


through two 


top, 
been 


cleaning compartment. 
20 feet 
clearance of 


are 
give a 
doors are opened and closed 
motors controlled by the 
The castings to be cleaned rest on a 
10-foot rotary table which is driven 
by a 25 horsepower electric 
The large table 
100 while 
also provided to 
castings. 

The 


partment, 


operator 


motor 
capacity of 

tables 
smalle 


has a 
smaller 


hold 


tons, two 


are 


located in a com 
Fig. 93, whicl 


distance 


operator is 
shown in 
is approximately the 
each of the three 
room is equipped 
stands of nozzles of three 
as shown in the illustration. 
of nozzles is used for the large table 
the 


Same 
turntables 
with tw 
units 


from 
This 
each 
One set 
and other set plays streams of 
water on castings located on _ th 
smaller tables. At the that th 


article describing the installation wa 


time 
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written, a lys-inch nozzle was used 
for castings on the large table and 
a 5g-inch nozzle for work on the 
smaller tables. A pressure of 425 
pounds per square inch is_ supplied 
by a motor driven centrifugal pump. 
While the heavy castings simply are 
placed on the turntable, it is neces- 
sary to place a number of ‘smaller 
castings in a container to provide 
sufficient weight to withstand the 
pressure of the water. 

As may be noted in the illustra- 
tion, a series of lights protected by 
wire screen illuminate the interior of 
the chamber. The operators stand be- 
hind the glass windows in directing 
the stream of water against the cast- 
ngs. These windows are protected 
from flying gaggers by the wire 
creen and the sand which accumu- 
ates on the glass is washed off by 
water from a small pipe located over 
the window. The door leading from 
the operators’ compartment into the 
chamber is interlocked with the pump 
ontrol so that it is impossible to 
pen the door when the unit is in 
operation. 

Water flows from the room into a 
eries of tanks beneath the floor, 
where the sand and other refuse is 
llowed to settle and the water is 
eturned to the _ system. It was 
thought at first that enough sand 
ight be carried along with the 
vater to abrade the pumps,’ but that 
factor has not affected the pumps 
eriously. At regular intervals, the 
tank is opened and the material which 
is settled is removed with a clam 
hell bucket. The water is reused 

peatedly. After the tanks are 
eaned most of the material re- 
aimed is used again. 

The hydraulic cleaning equipment 
hich was used at the former plant 

the General Electric Co., Erie, Pa., 
as described in a paper presented 
efore the Pittsburgh Foundrymen’s 
sociation by Carl B. Lockhart. An 
stract of the paper appears in the 
luly 15, 1924 issue of THE FOUNDRY 

page 568. The cleaning compart- 
ent at that plant 
om 16 x 24 feet with a concrete 
floor and walls built of heavy gal- 
wood 


consisted of a 


inized steel supported on a 
imework. Castings to be cleaned 
‘re carried into the room by an 
erhead crane through two large 
ors. Pressures of 250 pounds per 
lare inch were used and a nozzle, 
milar to that used on the decks of 
e tugs and having a *-inch open- 

at the tip, was adopted. The 
erator directed the stream of wa- 
from the outside of the room and 
served the progress of the cleaning 
rk through a heavy 


plate glass 
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window. At first the castings were 
turned by a crane, but later a turn- 
table was installed. The coke and 
sand were collected and the water 
was allowed to, flow into the sewer. 

Within the past year, a prominent 
manufacturer of foundry equipment 
has been carrying on a series of ex- 
periments with a hydraulic cleaning 
unit, using a mixture of sand and 
water as the cleaning medium. The 
equipment consists of a special room 
provided with a pneumatically op- 
erated turntable and a_ collapsible 
roof. The 


nozzle is supported by 


a ball and socket joint and the angle 
at which the stream is directed may 
be governed by the operator on the 
Two pumps de- 


outside of the room. 


quired to cool the castings sufficiently 
to place them in the hydraulic clean- 
ing room was found to be a disad- 
vantage since additional floor space 
was required. In a crowded shop, 
this factor would tend to decrease 
production, but in a shop having suf- 
ficient floor 
cleaning time might more than offset 
the additional cleaning time required. 


space, the saving in 


This is the eleventh of a series of articles de- 
scribing various types of cleaning room equip- 
ment. The twelfth will appear in an early 
issue. 


Book Review 


NEMA Handbook of Apparatus 
Standards—17th edition—1928—348 
pages, paper bound. Published by 





FIG. 93—WATER IS PLAYED ON THE CASTINGS THROUGH A SERIES OF NOZZLES CON- 
TROLLED FROM THE OPERATOR’ COMPARTMENT 


liver water at from 250 
to 500 pounds per square inch and the 
sand abrasive is introduced into the 
system between the pumps and the 
nozzle. The water and sand mixture 
is allowed to settle in tanks and the 
water is returned to the system. 
Numerous advantages are claimed 
by those interested in hydraulic clean- 
ing methods, the saving in labor per- 
haps being the most important. One 
instance is cited where the cleaning 
time on one casting dropped from 130 


pressures 


hours to 8 hours when hand methods 
were replaced with hydraulic clean- 
ing methods. In discussing a paper 
at a meeting of the American Found- 
rymen’s association several years ago, 
the representative of one company 
stated that the additional time re- 


the National Electrical Manufacturers 
association, 420 Lexington avenue, 
New York. Available through THE 
FOUNDRY, Cleveland, for $3 in the 
United States and Canada and for 15s 
in Great Britain. 

Test, performance and manufactur- 
ing standards of electrical apparatus 
have just been published as_ the 
NEMA Handbook of 
Standards, formerly known as _ the 
Electric Power Club Handbook of Ap 
Standards. The book em- 
power, 


Appa ratus 


paratus 
braces standards of electric 
control and measuring apparatus for 
the generation, distribution and utili- 
zation of electric energy. Each sec- 
tion of the handbook, covering such 
apparatus as motors and generators, 
industrial control, transformers, 
measuring 


switchgear, instruments, 
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electric welding etc., is complete in 
itself, all the rules relating to each 
product being grouped together. 
Standard definitions, abbreviations 
and symbols also are included for 
each class of apparatus. 

The question of how long a manu- 
facturer should keep tools and pat- 
terns for supplying customers with 
spare parts is covered fully under the 
heading of business policies, together 
with customer’s obligations in this 
connection. 

Under the heading of application 
and selection of rotating apparatus, 
the proper service factors are given. 
These are multipliers to be applied 
to the horsepower ratings of stand- 
ard motors for use in special appli- 
cations or under special service con- 
ditions which are also defined. Full 
information is given regarding the 
effects of variation of voltage and 
frequency upon the performance of 


induction motors. This information 
is specially valuable for the applica- 
tion of standard motors on the off 
voltages of some of the network dis- 
tributing systems being installed by 
electric light and power companies. 

Upon the request of some pump 
and machinery manufacturers, the 
lettering of dimension sheets for hor- 
izontal and vertical motors was stand- 
ardized and is included in the hand- 
book. 

American standard connections and 
terminal markings of motors, gen- 
erators, converters and transformers 
are given in full. The section on in- 
dustrial control includes the rules ap- 
proved as American Standard, by the 
American Engineering Standards com- 
mittee, with additional standards and 
recommendations adopted by NEMA 
and not yet presented to the Amer- 
ican standards committee for adop- 
tion. 


When To Discard Wire Rope 


By C. D. Meals 


discard wire rope 
as worn out is a question for 
which no definite rules may be 
applied. Too much depends on the 
local application of the rope and the 
attention ac- 


UST when to 


degree of maintenance 
corded during its period of service. 
Metallic area apparently unharmed 


cannot alone be taken as a criterion 
since two ropes from the same reel, 
showing the same degree of wear and 
number of broken wires, may show 
under test a variation of 25 per cent 
in reserve strength. 

There are several for this 
variation, many times one rope may 
have been subjected to excessive ac- 
stresses which greatly fa- 
tigued the steel and caused consid- 
erable loss of strength. The other 
rope may have operated under a more 
uniform tension and was never over- 
stressed, which resulted in a much 
higher showing in strength. Another 
factor may be the presence or ab- 
sence of proper lubrication, which 
greatly effects the degree of corrosion 
—not always visible. With these 
qualifications and undeterminable fac- 
tors in mind the following suggestions 
for the discarding of wire rope are 
given in the thought that they may 
serve users of wire rope. 

Shop cranes, electric or pneumatic 
hoists. In this class of service wire 
ropes should be discarded when there 
are four or more broken wires in any 
when the outer wires 


reasons 


celeration 


one strand; 


have been worn to two-thirds of their 
original diameter, i.e., when one-third 
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of the wire diameter is worn off; or 
when loss of area exceeds 15 per 
cent for combined wire wear and 
broken wires. 

When inspecting crane and _ hoist 
ropes it always is advisable to ex- 
amine that section of the rope pass- 
ing over the equalizing or compensat- 
ing sheaves, as there is a slight move- 
ment of rope over these sheaves, 
causing abrasion or breaking wires 
which at times may prove dangerous. 

Shaft or skip hoist ropes. When 
employed in the work of hoisting 
elevators or skips the wire rope should 
be discarded when there are more 
than three adjacent wires broken in 
any one strand; when the outer wires 
have become worn to two-thirds their 
original diameter; or when marked 
corrosion appears. 

The United States bureau of mines 
in technical paper No. 237, advocates 
that after shaft ropes have been in 
service for a period of three years, 
even if idle, they shall not be used 


unless tested for ultimate breaking 
strength. Indeed, any rope that has 
remained idle for some time should 


be submitted to the test of cutting off 
and examining the interior wires for 
corrosion and wear. The 

safety on a_ deteriorated 
should 


possible 
factor of 
rope in this 
be four as a minimum. 

Derrick ropes. For boom topping 
lift, fall or hoisting lines, the ropes 
should be discarded when there are 
six or more adjacent wires broken 
in any one strand or when the outer 


class of service 





wires have been worn to one-half 
their original diameter. 

Holding, closing and boom lines on 
locomotive cranes should be discarded 
in conformity with the rules given 
for the derrick ropes. When exami- 
nation of ropes is made, atteftion 
should be given that part of the rope 
passing over the equalizing sheaves for 
the reason set forth above. 


Cast Iron Gear Blanks 
Must Be Perfect 


Question: We are making gear 
blanks 22 inches diameter, 2 inch 
face, six arms, for a customer who has 
adopted a critical attitude because 
occasionally in cutting the teeth he 
finds a small hole in one of the 
teeth or in the rim. Owing to the 
many variable factors incident to the 
production of castings we have 
claimed that no person can get cast- 
ings consistently 100 per cent perfect 
day in and day out. If there is any 
method for securing such a result we 
shall be glad to learn it. 

Answer: Theoretically if one cast- 
ing made by a molder is good, then 
all the castings made by that molder 
on the same day and under like con- 
ditions should be good How 
happy the foundrymen of the world 
would be if this theory only worked 
out in practice. Under exceptionally 
favorable circumstances the percent- 
age of lost castings may be kept to 
an exceedingly low figure, but there 
never was and quite probably never 
will be a foundry in which all the 
castings made will grade 100 per cent 
perfect. Owing to the character of 
the castings it is apparent that the 
greatest care is required in making 
the mold and pouring the iron. The 
casting must be perfectly clean on 
the outside and perfectly clean and 
solid on the inside. From this it is 
apparent that the runner, gate and 
mold must be perfectly clean. Also 
that the iron must lie quietly in the 
mold. After a foundryman has taken 
proper precautions to insure the fore- 
going conditions he can do no more. 
However, it may not be out of place 
to check up on your practice to see 
if the sand is open, and worked a 
little on the dry side. The drag may 
be too shallow or the bottom board 
may be fitting too tightly for the 
A ring of pencil 


also. 


steam to escape. 


gates in a strainer core over the 
hub will insure clean iron and even 
distribution. 

The Jean Griffoul Foundry, manu- 


facturer of brass and bronze castings, 
has removed to a new plant at 10-12 
Mary street, Newark, N. J. 
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Making a Bevel Gear Pattern 


Laying Out a Full Sized Drawing of the Two Bevel Wheels 





with Alternate Methods of Constructing the Patterns 


EVEL gears differ from miter 
B gears in that they have differ- 

ent pitch diameters and num- 
ber of teeth and require a separate 
pattern for each wheel. A pair of 
bevel wheels is shown in Fig. 2. For 
purpose of illustration the dimen- 
sions of the gear are given as 22.5 
inches pitch diameter, 1.5 inches cir- 
cular pitch, 4.5 inches face and 47 
teeth. Corresponding dimensions on 
the pinion are 12.5 inches pitch diam- 
eter, 1.5 inches circular pitch, 4.5 
inches face and 26 teeth. Before 
actual construction of the pattern be- 
gins it is necessary to make a full 
size layout showing the teeth in sec- 
tion and a profile in gear. 


First draw a horizontal and a ver- 
tical line through the point A, to rep- 
resent the center lines of the shafts 
on which the gears are mounted. At 
a point 11% inches from A on the 
vertical line draw a_ horizontal line 
for distance of 6% inches on either 
side. This is the pitch diameter of 
the pinion and is marked P and P1, 
Fig. 2. Drop a line from P1 for a 
distance of 22.5 inches to P2. This 


By J. G. Fitzpatrick 


is the pitch diameter of the gear. 
From points P,P1 and P2 draw diag- 
onal lines to A and these will give 
the angle of the teeth at the pitch 
lines. On line A-Pi through P! and 
at right angles to it draw a line on 
either side until its cuts the vertical 
line at C and the horizontal line at 
B Fig. 3. On the same line but ata 
point 4.5 inches from P1 and at right 
angles to it, draw another line and 
extending it until it cuts the verti- 
cal line at D Fig. 2 and the hori- 
zontal line at E Fig. 3. These two 
lines are important. They not only 
give the length of the teeth, but 
they mark the points D and E from 
where the back radii are struck to 
form the arcs on which to construct 
the profiles of the teeth. 

From C on the vertical line and 
B on the horizontal line run radial 
lines to P and P2 and from these 
run lines to point A. These lines will 
radiate the pitch lines on the other 
side of the view. 

Using the formula that calls for 
three parts of the circular pitch as 
the distance from the pitch line to the 


point of the tooth, and four 


parts 
as the distance to the root, these now 
can be marked on either side of P, 
P1 and P2 and radial lines may be 
run through A. To form the length 
of the tooth on the opposite side of 


the views, draw lines from _ points 
D and E to the radial line showing 
the point of the tooth on the small 
end of the gear and pinion as J, K, L 
and M, Fig. 2. To complete the 
views, the rim of the gear 1 inch 
thick at the back is drawn. This 
line also is radial and the arms are 
shown as 1%-inch thick and four 
in number. These as well as_ the 
hubs now can be drawn, also the ribs 
and fillets. 

The pinion block in this instance 
is shown solid. The %-inch shoulder 
at the back, also the hub can be 
drawn. A line is drawn parallel to 
these faces to form the inside face 
of the pinion. The line terminates 
at a point formed by radial lines 
drawn from the %-inch back shoul- 
der and running to point A Fig. 2. 
With center B and radius P! strike 
an are at point Pi. With center C 

































A 


VW MUU 


v 














Figs. 1, 2 and 3 








The Founpry—August 15, 1928 


Usual Features Shown on the Pattern Layout for a Pair of Bevel Gears 














and radius P! strike a second arc 
tangent to the first. These arcs rep- 
resent the pitch circles. Arcs struck 
from B and C are used to indicate 
the points and roots of the teeth. 

In a similar manner by using the 
same centers and radius equal to the 
distance from D to Q and from E 
to Q, the pitch circles, points and 
roots of the teeth at the small end 
be drawn. The circular pitch is 
therefore it is 
points 
the pitch 


can 
given as 1.5 inches 
to step off 
apart on 


necessary several 
this distance 
line at the large end of the gear. 

Through one of these points on 
the pitch circle of the pinion send a 
radial line to C. In a similar man- 
ner from one of the points on the 
pitch line of the gear, send a radial 
Mark off the width 


line to point B. 

of the tooth at the pitch line, in this 
case 0.48-inch of the circular pitch, 
on either side of these lines. With 


the pitch circle as a center line and 
1%-inch radius the faces of the teeth 
struck from either side through 
these points. With a radius of 
inches set 1/10-inch from the circle 
that represents the point of the teeth 
the flanks of the teeth are struck 
from each side and connected to 
the roots by a %-inch radius. The 
profile for the small end of the teeth 
is made by radiating the width of 
the teeth and the construction points 


are 
2% 


through the arcs previously struck 
from C and B. 

The segmental method was se- 
lected as the best in building the 


patterns of best dry white pine and 
grain mahogany. The gear 
built of six rows with 6 
segments 9/16-inch thick to the cir- 
cle. The body of the pinion 
tained seven rows, six segments, each 


straight 
rim was 


con- 


%-inch thick. They were all sawed 
out at the same time and allowed 
to season. Arms were prepared from 
1% x 8%-inch stock. They were 


half lapped and glued. In preparing 
the hubs a projection 1% inches deep 


was left on the bottom. 

Tooth blocks 15/16 x 19/16 x4% 
inches were sawed from _§ selected 
straight grain mahogany. 

Wood Face Plate 


A wood face plate 12 inches diam- 
the iron chuck 
surfaced and 


was fastened to 
lathe. It 
spaced 
the 
Pieces of were 
glued over the for 
the rim of the gear were glued over 
the Succeeding rows 
of segments built up in the 
usual manner and glued in staggered 


eter 
of the 
equally 

from 


was 
lines were 
center to the 


paper 


six radial 


drawn cir- 
cumference. 


lines. Segments 


paper strips. 
were 


formation. 


turned to the 


proper 


Inside was 







OR4 





size. The half round edge was turned 
to the center line and the angle at 
the back of the rim was turned to 
fit a templet. After sanding and a 
coating of orange shellac the pat- 
tern was removed from the plate by 
with a chisel from 


prying it loose 


the paper strips. The pattern then 
was reversed and screwed to the face 
plate where it was finished to tem- 


plet. The arms were glued in place. 


A 1%-inch diameter hole was bored 
in the center for centering the hub. 
A circle was marked on the front 


surface and 47 spaces were stepped 
off. Radial lines were drawn through 
these points. 

Body of the pinion built 
similar manner was attached by wood 
chuck. The 


up in a 


screws to a second iron 

hub side was finished first. A wood 
chuck then was attached to the iron 
face plate and the pinion body was 
centered thereon by the hub. The 
other side then was faced to the 
proper thickness and_ the tooth sur- 
face turned to templet. A circle was 
inscribed on the tooth surface and 
stepped off into 26 equal spaces and 
radial lines were drawn through 
these points. Boring the hole for 
the hub is optional at this stage of 
the work. 

Mahogany tooth blocks were cen- 
tered on the radial lines and glued 
in place. The gear was placed in the 
lathe where the tooth blocks were 
attached in a similar manner. While 
these were drying the pinion was 
put back in the lathe where the 
edges of the blocks were finished to 
size and the face turned to the de- 


Pitch circles were in- 
teeth and 
stepped off into 


sired diameter. 
on the ends of the 
these were 
the pattern 
lathe. The 
the same 


scribed 
after 
26 spaces 
from the 
was treated in 


removed 
pattern 


was 
gear 
way. 

Mark Teeth at Same Time 


Since the teeth in both pinion and 


gear have the same profile, consid- 
erable time was saved by setting the 
dividers to 1% inches and marking 
the faces of all the teeth at the 
Same time. The flanks were marked 
in the same way with the dividers 
set to 2%-inch radius. After mark- 
ing the ‘%-inch radius fillet at the 
root the teeth were finished with 
gouge and chisel. A space first was 
sawed between the blocks and after 
the space had been roughed out be- 
tween the teeth, they were cham- 
fered carefully by splitting the di- 
vider line. The chamfered surface 
was rubbed with blue chalk and this 
gradually worked off as the finished 
shape was approached. 

Several methods are available for 
fastening the teeth to the body. A 


the rim t 
similar dovetail o: 
The rim may be turne 
down %-inch below the root of the 
tooth and a separate dovetail buil 
thereon to catch the tooth as in th 


be cut in 


dovetail 
accommodate a 


may 


the tooth. 


first instance. This method present 
certain advantages. The tooth bloc 
may be finished easily and replaced 
but a fillet at the root of the toot} 
will show a feather edge. 

The best method is to turn th 
rim down below the root of th 
teeth, but instead of a dovetail, butt 
the blocks close together and thu 
cut the fillet out of the solid wood 
This style of tooth is illustrated in 
Fig. 3. The ribs may be attache 


according to either one of two meth 


ods. For a permanent job they ma: 
be butted against the hub and 

fillet built afterward. If the hub 
are left loose and the hubs are rs 
movable the arms are stronger 

they are half lapped and the hub 
formed of sevarate blocks fitted be 


tween the angles. 


To Study Diesel Engines 


An evening course in diesel and o 


engines will be offered by the de 
partment of mechanical engineering 
Brooklyn, Polytechnic institute, 
Livingston street, Brooklyn, N. Y¥ 
starting with the last Tuesday ji 
September. In this course the ecor 
omies of power produced by oil er 


gines will be treated and special en 
phasis will be laid on operation ar 
The _ scientific and 
aspects of  oil-engi 


maintenance. 
mathematical 


construction will be developed. Th 
subjects to be treated are combus 
tion, solid and air injection, two- 
stroke and four-stroke cycles, fuel 


pumps, bedplates and framing, cylin- 
ders, cylinder heads, pistons, bearings, 
valves, valve gears, starting and re- 
versing systems, lubricating and coo!- 
ing systems, selection of fuel and 
lubricating oils, oil-engine locomotives, 
installation, alignment, fitting, over- 
hauling, adjusting and cost data. 


Forms Illinois Group 
The 


f. 


Foundrymen’ 
meeting 


Central Illinois 
club was organized at a 
held in the Abraham Lincoln hotel, 
Springfield, Ill, Monday, July 2. The 
club is composed of a group of gray 
iron foundries located in the Central 


Illinois district. The following of 
ficers were elected: President, H. R. 
Hire, Hire Foundry Co., Peoria, II 


vice president, M. W. Baker, Illinois 
Foundry Co., Springfield, Ill.; secreta 
treasurer, Franklin Whitehead, Ti 
Meadows Mfg. Co., Bloomington, III. 
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After Viewing the World 





R. O. PATTERSON 
—president of the Institute in 1924 


HAT’S in a name? Notwithstanding the ad- 
verse opinion of Juliet, pinch hitting at the 
time for the late Mr. Shakespeare, boon com- 
panion of our own Mr. Tunney, of whom probably you 
have heard, notwithstanding the adverse opinion as afore- 
said, a name may prove a potent factor in influencing the 
necidents and course of a man’s life. Now that we are off 
a flying start, why not go a step further and claim that 
en a man’s initials reveal what manner of man he is, 
at he has done, what he is doing and what he pro- 
ses to do. In a word the jolly old fortune, past and 
present, 2 shillings, future a tanner extra. 
Bend an eye once on the middle initial of R. O. Patter- 
n, managing director Smith, Patterson & Co., Ltd., 
Blaydon-on-Tyne, England. What does that letter O 
ng to mind? Orion the hunter with his belt and his 
ord shining brightly above the equator! The letter 
o stands for ocular, odyssey, opportunist and optimist. 
certain amount of prophetic skill is required to draw 
proper horoscope in advance with no better foundation 
in a man’s initials. This faculty is not taxed quite 
severely in looking backward. 
Bob’s middle initial O may not stand for Orion, but 


+ 


it is not from want of familiarity with this brilliant 


nstellation. He viewed it directly overhead. He has 
n it from points far north and far south of the line 
1 from many places between on land and sea. He 


} 


s seen it from his quiet and peaceful home on the 
northeast coast of England, from the lonely places in 

south Pacific, from the golden gate of the American 
West and the veldt of South Africa where he wore the 
iform of the Queen and did his bit to bring about 
amicable adjustment of the difference of opinion be- 
een Mr. Kruger, et al, and her most gracious majesty 


& Founpry—August 15, 1928 


Tyneside Sti 
Looked Better 


Victoria, queen, empress of India, Dei Gratia, etc. For the 
benefit of those who were a trifle weak in their history 
this lady was a highly competent boss with a vigilant 
eye who tolerated no back talk, shenanigans or monkey 
business from man or boy, peer or commoner, baron, ear! 
or belted knight either at home or in any of her far 
flung colonies beyond the wide salt seas. 

With Orion safely out of the way, what about the 
other O’s, ocular, odyssey, opportunist and optimist? 
Well, strictly among ourselves and with the understand- 
ing that it goes no farther, the entire story revolves 
around and in fact owes its origin to that word ocular. 
Bob wanted to see things for himself and in carrying 
out this noble resolution he started off on a journey in 
his twenty-first year which consumed three years of his 
precious youth and carried him completely around the 
world. ’Twas an odyssey although it differed to some 
extent from Homer’s classic in detail. If he had not been 
an opportunist and an optimist he never would have 
started, or, perhaps what is more important, he never 
would have finished the round trip. However, what is 
the use of speculating on what might or might not have 
been? This strictly brief and straightforward narrative 
only is concerned with actual facts. Our hero started 
out to get an eyeful and after he got it he returned to 
Ithaca and Penelope. 

Bob’s association with the business with which he now 
is associated- as managing director may be said to date 
back to the day of his birth. The business was es- 
tablished by his father a few years before this im- 
portant event and Bob was born in the building which 
now is used for the works offices. He was educated in 
the schools of Newcastle and afterward on the continent 
of Europe and then returned to England where he served 
an engineering apprenticeship with R. & W. Hawthorn 
Leslie Co., Ltd., Newcastle. 

Actuated by the commendable desire to expand his 
knowledge in many directions he immediately set sail 
as herein before noted and lingered for varying periods 
of time in the United States, Honolulu, Australia and 
South Africa. With the breaking out of the Boer war 
he joined the South African Light Horse and remained 
in the service until peace was restored. Then he re- 
turned to England and has remained there since with 
the exception of an extended trip to the United States in 
1919 where he attended the American 
association convention in Philadelphia. 


Foundrymen’s 


Mr. Patterson is one of the keenest and most progres- 
sive foundrymen in Great Britain. He always has taken 
an active part in the affairs of the Institute of British 
Foundrymen of which he was Newcastle branch presi- 
dent in 1921 and president of the institute in 1924. 
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@ Why Cheap Iron Threatens 

OUNDRY iron prices are declining as_ will 
be observed by a comparison of the prices shown 
on the opposite page with those given in a similar 
location in THE Founpry for Aug. 15, 1927. For 
convenience in comparison, the following table 
covering the prices on No. 2 foundry iron in the 
various centers has been prepared. 


Comparative Iron Prices. 


Aug. 15, 1927 and Aug. 15, 1928 
1927 1928 
SEIT RERPAEE PENSAR DS $17.50 to 18.00 $17.00 
Birmingham _ ............0..... 17.25 15.50 
IS... scnansninindceceesan 20.00 17.50 
PRRPMIDTIIIED ossscscsnvcceecesecs 21.26 20.76to 21.26 
EEO scincscccsens sai adaaeees 17.00 to 17.50 17.00 


The acceleration of this decline has been less 
during the past year, than in the period immedi- 
ately following the war. However, the pressure 
exerted upon foundries to lower their price per 
pound on castings has been accentuated during 
the past year. This is shown in the article ap- 
pearing on page 675 of this issue. The reason for 
the price change is to be found in the sale of 
over-iron by steelworks furnaces to the detriment 
of merchant furnace prices. 


Tue fact that buyers now, even more than 
in the past few years, are bearing down on the 
pig iron price element in an effort to whittle 
down both malleable and gray iron castings prices 
is significant. It shows that the use of this 
argument is better psychology than accountancy. 
It will be observed that the greatest drop in pig 
iron has been in the southern market. Southern 
iron, during the past few years, has become a 
scarce article in the northern foundry centers, 
due to the freight differential. In the eastern 
states, northern New York, Ohio, Michigan and 
ranging over to the central west, only slight 
changes in pig iron prices are noted. Yet in 
these regions, the centers of greatest foundry 
activity, the pig iron price reason most generally 
is advanced to support arguments for cutting a 
few fractional cents off the selling price of cast- 


ings. Pig iron at $20 a ton represents a cost 
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of 0.89 of a cent and at $17 a ton 0.76 of a cent 


a pound, a drop of 14.6 per cent. Why should this 
justify a buyer in asking a concession of from 
1g to 114 cents a pound on the finished castings 
of which the metal is only 15 to 20 per cent 
of the total cost? 


Ir A declining pig iron price serves as deadweight 
to drop the price of castings, it most certainly 
should be brought to bear as a lever to bring 
them back to a reasonable level, when the price 
trend changes. Unfortunately, such action is 
rare. Even those foundries, which in the inter- 
est of better quality resort to special alloys or 
higher priced grades of pig iron, seldom add on 
the increased cost. Castings buyers are being 
educated to demand these special grades of iron 
and foundries are meeting this demand. But in 
only a few instances do these same foundries have 
sufficient faith in their own ability to obtain and 
hold the business against competition, to ask and 
receive an increased price on special iron cast- 
ings. 


Tue whole question of castings prices in re- 
lation to rises and declines in the price of pig 
iron goes back to mid-Victorian practices. When 
castings were bought and sold on long term con- 
tracts, when jobbing foundries took everything 
a manufacturer had to offer, the lean with the fat, 
at a fixed price per pound, some _ justification 
might have been found for such practices. In 
those days labor, handling, plant and manage- 
ment overhead and other cost items were as un- 
known as the radio and the airplane. Under pres- 
ent day conditions a change is due with awaken- 
ing knowledge of the importance of costs, with a 
growing appreciation of the fact that a-casting 
is a finished piece of engineering construction to 
be sold as a unit and not as a mass like coal 
or sand. Point out to the buyer how really smal! 
a part the metal cost plays in the entire price 
structure and lay forever the ghost that walks 
abroad with falling prices, bearing as its stand- 
ard the statement that cheap iron means cheaper 
castings. 
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OUNDRY activity continues to occupy a_ high total. Building awards, reports of retail 
Fk secure position, unaffected by the presidential sales, automobile sales and bank clearings all 
year scare and without encountering the add an optimistic tone to predictions for the 
isual summer slump. Variations, of course, are future. The total of pig iron production ac- 
present, based upon irregularities in manufac- cording to statistics compiled by Jron Trade 
tured products of which castings are a part and Review, declined 3.5 per cent, in July, with a 














also in some cases by purely local circumstances. daily average production of 99,120 tons compared 
Conditions on the west coast, except in the with the 102,745 ton rate for June. Merchant 
northern cities, are reported poor. Throughout iron showed 584,611 tons for July compared 
the central west, both jobbing and production with 589,127 tons for the preceding month. The 
work is maintaining a high level. Implement, average New York nonferrous prices according 
radiator and automotive shops are busy, but to Daily Metal Trade follow: Casting copper, 
stove plants are slower. General RAW MATERIAL PRICES 14.462c ; electrolytic copper, 14.75c; 
business conditions are sound. Aug. 4, 1928 Straits tin, 47.092c; lead, 6.22c 
. ° ° ° Iron 
Freight car loadings in the last yo. 2 foundry. Valley sizoo «antimony, 9.516c; aluminum, 23 9e. 
week of July established a new No 5 outhern. Birmingham oP?) =6Zine was 6.20c, E. St. Louis. 
No. 2 foundry, Philadelphia... 20.76 to 21.26 
No. 2 foundry, Buffalo 17.00 
— Basic, Valley 15.75 to 16.00 = a — —- — 
7 ae Basic, Buffalo ...... 17.00 130 H TT] 
Malleable, Chicago . 17.50 
‘MonTHLY PIG IRON ‘PRODUCTION Malleable, Buffalo 17.50 . [OHIO FOUNDRY von 
sarearmiread Leaeeat : Coke 120} AND STOCK On HAND 
i te } Connellsville foundry Coke $3.75 to 4.50 _ Clue State Foundrymen's Ass F sali 
oes —_———_—_—_+ Wise county foundry cake 5.00 to 5.25 a a 
Scrap | 
Heavy melting steel, Valley$14.00 to 14.25 110 Percenta: — ma 
Heavy melting steel, Pitts 14.00 to 14.50 
Heavy melting steel, Chicago 12.50 to 13.00 
Stove plate, Buffalo 13.00 to 13.50 
Stove plate, Chicago 11.50 to 12.00 
No. 1 cast, New York 13.00 to 13.50 - . 





Hundred Thousands of Ton 








No. 1 cast, 
No. 1 cast, 
No. 1 cast, 
No. 1 cast, 


Chicago 
Philadelphia 
Pittsburgh 
Birmingham.. 
Car wheels, iron, Pittsburgh 
Car wheels, iron, Chicago 
Railroad malleable, Chicago 
Agricultural Mal., Chicago 
Malleable, Buffalo 
Railroad malleable, Pitts 
Nonferrous Metals 
Cer 
refinery 
producers 


Casting copper, 
Electro copper, 
Straits tin 
Lead, New York 
Antimony, New 
Nickel, electro 
Aluminum, No. 12. producers 
Aluminum, No. 12, remelt 
Zine, East St. Louis, Lil 


York 


. 11.75 to 12.25 


14.25 to 14 75 
15.50 to 16.00 
14.00 to 14.50 
14.00 to 14.50 
14.00 to 14.50 
13.00 to 13.50 
12.50 to 13.00 





15.00 to 15.50 
14.00 to 14.25 


its per pound 
14.35 to 14.40 
14.6214 
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R. HIRE, recently elected presi- 
H dent of the Central [Illinois 

Foundrymen’s club, is_ presi- 
dent of the Hire Foundry Co., Peoria, 
Ill. Mr. Hire received his technical 
education at the Bradley Polytechnic 
institute, Peoria, and in 1910 accepted 


the position of timekeeper in_ the 
foundry of the Acme Harvesting Ma- 
chine Co., Peoria. In 1915 he was 
placed in charge of the melting and 
cost department of that plant, re- 
maining in that position until 1919 
when he was made metallurgist and 


placed in charge of cost work at the 
Maytag Co., Newton, Iowa. He 
turned to Peoria in August, 1921, and 


re- 


took a post graduate course in met- 
allurgy and cost finding. A year 


later he organized the Crown Foundry 
Co. held the office of secretary 
and manager of that company until 
April, 1926, the Hire Foundry 
Co. was with Mr. Hire as 
president and manager. 

B. A. MacFarlane, formerly 
neer of the Bond plant of the Ameri- 
Radiator Co., Buffalo, has been 
made general manager of the Syra- 
cuse, N. Y., plant of the Pierce, But- 
ler & Mtg. Co. 

A. W. Reichert, sales manager, 
tional Foundry Co., Erie, Pa., 
to Europe Aug. 5. Mr. Reichert 
pects to visit foundries in 
France, Norway, and Sweden. 

John L. Nute the 
years has been general man- 
ager for Nute, McGehee, Co., 
Inc., Chambersburg, Pa., has resigned 


and 


when 
organized 


engi- 


can 


Pierce 
Na- 
sailed 
ex- 
England, 
who for past 
eight 
Geary 
practice as a 


to engage in private 


foundry engineer. 
John A. 


of directors of the 


the 
Pub- 


publisher of 


Penton, chairman of 


board Penton 
lishing Co., Cleveland, 
THE FouNDRY, 
to the advisory committee of the de 
the 


has been appointed 


partment of manufacture of 


United States chamber of commerce. 


vice 
Buffalo, has 
National 

Grant 


Florshem, presi- 
dent, Trust Co., 
been elected chairman of the 
Radiator Co., Johnstown, Pa. 
Pierce, recently in charge of the New 


Rudolph B. 
Marine 


England territory of the American 
Radiator Co., has been elected presi- 
dent of the National Radiator Corp. 


Frank Russell, managing director, 
General Refractory Co. Ltd., Worksop, 
Notts., England, with members of his 
family was injured recently in an au- 


Mr. Russell was a 


tomobile accident. 
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Comings and Goings of Foundrymen 


Men of the Industry, Whose Activities Are Making Foundry History 


leading member of the British party, 
part of the overseas delegation to the 


International Foundrymen’s congress 
held in Detroit in the fall of 1926. 
A. L. Oakes has been made gen- 


eral manager of the Lehigh Foundries 
Easton, Pa. Mr. Oakes worked 
years as a molder in various 


Inc., 
for 9 


shops throughout the country, most of 
the time being spent in plants of the 





H. R. HIRE 
International Harvester Co. He then 
was made foreman of the American 
Brake Shoe & Foundry Co. at the 


Lancaster, N. Y., Chicago and Melrose 
Park plants. Later he was assistant su- 
perintendent of the Chicago Malleable 
Castings Co., Chicago, assistant su- 
perintendent of the Fort Pitt Malle- 
able Iron Co., Pittsburgh, for 3 years, 
general superintendent of the 
Tool & Warren, 


and 


Warren Forge Co., 


O., for 12 years. 
F. J. Witchie has resigned as su- 
perintendent of the Pierce plant of 


Radiator Co., Buffalo, 
superintendent of the 
plant of Pierce, Butler 


the American 
to become 


Zanesville, O., 


& Pierce Mfg. Co. Mr. Witchie’s first 
foundry experience was obtained at 
the Crown Iron Works, Minneapolis 
and later the Standard Foundry Co., 
Minneapolis. He then engaged in 
the structural iron and_ steel busi- 
ness with Riter Conley Co., and the 
Lackawanna’ Bridge Co., spending 
seven years in field and shop work. 
He also was connected with the 









Buffalo, 
Later he accepted a 
position with the American Radiator 
Co., working three years at the De- 


American 
for one year. 


Shipbuilding Co., 


troit plant, one year at the Austin 
street plant, Buffalo and six years at 
the Pierce plant, Buffalo. 


Urge Simplification of 
Skid Platforms 
practice 
dimensions of 
platforms has 
general confer 
ence of and users un 
der the the division of 
simplified practice, the department of 


A proposed simplified rec 
ommendation for the 
lift truck and_ skid 
been approved by a 
manufacturers 
auspices of 


commerce, 


The passed resolutions 


dimensions, 8 


conference 
that two standard 
12 inches, be adopted for under clea: 
ance of skid platforms; and that “th« 
between runners 


anda 


minimum clearance 
or supports, of skids be not less thar 
29 inches.” In addition the conference: 
went on record as favoring establish 
ment of standard dimensions for ove) 
all length and width of skid plat 
forms, with the proviso that there b 
two standards, one to be such that thi 


size of skid can be placed thre 
abreast in a freight car, and the othe: 
the same length as the first skid but 
twice the width. 

The conference agreed on a stand 
ard terminology for skid platforms a 
follows: Skid platforms—a platform 
of given size which is mounted or 


skids or legs, and which can be easily 


moved from place to place. Skid 
stock boxes—a platform to given size, 
which has closed sides and_ ends, 
forming the shape of a box and whic! 
is mounted on skids or legs, so that 
the same can be easily moved fron 
place to place. Hand lift truck—a 


or 4-wheel truck, the upper platforn 


of which is adjustable to different 


heights, this adjustment being mad 
by hand and the truck propelled b) 
hand power. Power lift truck—a 

! or 6-wheel truck, the platform of 


lowered by 


carries pre 


which is raised or power, 
and the truck and load it 
pelled by power. 

This recommendation, subject to a¢ 
ceptance on the part of the interested 
elements of the industry, will becon 
effective Oct. 1, 1928. It will be r 
viewed annually by the Standard 
Committee. The membership of th 
committee is comprised of Robert A 
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Lesher, (chairman); J. W. Gerber, 
Southern railway; R. C. Damon, na- 
tional automobile chamber of com- 
merce; C. B. Crockett, Society for 
Electric Development, W. A. Meddick, 
Lakewood Engineering Co.; Walter C. 
Stuebing, Stuebing Cowan Co.; and 
Edward L. Leeds, of Leeds Co. 


Green Core Will Reduce 
Casting Strain 


Question: We are making a ring 
casting 24 inches in diameter, 6 inches 
deep, %-inch thickness of metal with 
a flange 2 inches wide around the top 
and a l-inch flange around the bot- 
tom, both on the inside. The out- 
side of the mold is made in 





are recovered and used over again. 

Instead of sharp sand use molding 
sand for the core. Add a little core 
binder to give it a body when dried 
and spray the outside with molasses 
water or diluted core binder to form 
a hard skin. Satisfactory cores can 
be made in green sand, but the dry- 
ing insures a cleaner skin on the 
casting. This type of core whether 
dried or green will collapse readily 
under the contraction strain of the 
casting. 


Plan Winter Sessions 
The Detroit Foundrymen’s associa- 
tion is contemplating plans for its 


How To Pull Prop From 
Under the Cupola 


Question: We do not approve of 
knocking the prop from under the 
cupola by hand and for some time 
have employed an electric tractor for 
the purpose. Due to the sudden shock 
when the cable tightens the batteries 
explode. We shall appreciate any 
information on the best method for 
doing this part of the day’s work. 

Answer: Tractors are employed in 
many foundries for pulling the prop 
from under the cupola bottom and 
we are inclined to the opinion that 
your tractor either is too light for 
the service or that the operator is 

inexperienced. A_ tractor like 





green sand and the inside is 
formed with a weak dry sand 
core, 80 parts sharp sand to 
1 part of oil, to prevent con- 
traction strains. The casting is 
gated on two opposite sides on 
the outside and poured two-up. 
The mixture is made up of 
northern foundry pig iron and 
our own scrap to the following 
Silicon 2.80 per cent, 
man- 


analysis: 
sulphur °0.06 per cent, 
ganese 0.65 per cent, phosphorus 
The castings are 
leaving the 


0.65 per cent. 
apparently perfect 
cleaning room, but minute cracks 
open up in both flanges after 
the castings have been heated 
preparatory to enameling. 
Answer: Apparently the core 
still is too hard since it sets 
up minor strains that develop 
into cracks when the casting 
is reheated. Two remedies are 
available. The first is to make 
a weaker dry sand core. The 
second is to make a green sand 





Faked Foundry Facts 





Making Up the Charge Sheet 


any other piece of electrical 
motive mechanism has a max- 
imum limit. A circuit breaker 
or fuse is incorporated in the 
machine to automatically cut 
out the current when this point 
has been reached. A great deal 
less than the maximum load 
will cause the circuit breaker to 
fly open if it is applied sudden- 
ly before the resistance has 
been built up to absorb it. A 
familiar example of this may be 
noted any time in a crowded 
and therefore 
street car. 


heavily loaded 
A block and tackle interposed 
between the tractor drawbar 
and the chain or cable attached 
to the drag under the cupola 
will absorb the load gradually 
and prevent the sudden shock 
which now stalls the motor. 
Where a traveling crane is 
available in a foundry it usually 
is employed for pulling the prop 
from under the cupola doors. A 








core. You do not state how the 
present corebox is constructed or the 
style of reinforcement used in the 
core. It may be like the one we have 
in mind. If not perhaps it may be 
adapted with little trouble. If an en- 
tire new box is needed the expense is 
trifling. The inside wall of the box 
and the bottom are joined firmly to- 
gether. The outside ring is in two 
parts joined vertically at one side 
with a pair of hinges and at the op- 
posite side with a suitable catch for 
holding the halves together. The core 
s lifted out of the box and not 
rolled over. 

The cores need neither rings nor 
rods but are supported each one on 

thin plate placed in the bottom of 
he corebox. This plate forms an in- 
egral part of the core and is used 
0 support it at every stage until the 
nold is closed and cast. After the 
astings are shaken out the plates 
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fall and winter meetings. The. Sep- 
tember meeting will be addressed by 
A. J. Tuscany, manager of the Gray 
Iron institute, and Walter Seelbach, 
Forest City-Walworth Run Foundries 
Co., Cleveland, who is president of the 
institute. 


Occupies New Plant 

The Federal Foundry Supply Co., 
Cleveland, recently has occupied its 
new plant at 4600 East Seventy-first 
street, Cleveland. This plant, which 
is situated on three acres of land 
owned by the company, includes a 
main building, 90 x 282; an office 
building, 25 x 120; machinery room, 
90 x 60; stock room, 90 x 100, and 
The plant 


concrete and 


grinding room, 90 x 100. 
is constructed of brick, 
steel and is situated along a main 
line switching track. 


snatchblock is anchored to a 
deadman, to the wall at the 
floor level or to the foot of 
a column at some convenient point 
back of the cupola. A _ lead block 
is attached in a similar manner at 
a point immediately in front and 
slightly to one side of the cupola and 
also at a point where the pull from 
the crane will be practically vertical. 
The cable from the drag under the 
cupola is reeved through the snatch- 
block and the lead block and terminates 
in an eye. When the time comes to 
drop the bottom, the eye is thrown 
over the crane hook and as the block 
ascends, the opposite end of the cable 
is pulled back and carries the prop 
with it. 


The Chicago sales office of the 
Joseph Dixon Crucible Co... has been 
moved to 2003 Builders’ building, 


Wacker drive and LaSalle street. 
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THE HOISTS ARE BUILT IN THREE SIZES 
HAVING 1, 1's AND 2 TON CAPACITIES 
Increases Lifting Speed 


of Air Hoist 
The Chicago Pneumatic Tool Co., 6 
East 44th street, New York, has in- 
troduced a line of air hoists embody- 
ing interesting features. The 
three sizes now available have a ca- 
pacity of 2000, 3000 and 4000 pounds 


several 


respectively and as may be noted in 
the accompanying illustration have 
an enclosed type load block. The 
motor has four cylinders, is_ single 
acting and is claimed to be practical- 
ly free from vibration. The hoists 
are exceptionally compact and require 
a small amount of head room. 


A balanced type control valve is 


employed to secure smooth and posi- 


tive control. The lifting speed has 
been increased considerably over 
other models of air hoists manufac- 


tured by that company. For example 


the one-ton size will lift 2000 pounds 


at a speed of 40 feet per minute. 
Other features include case hardened 
steel reduction gears, iarge size ball 
races for the crankshaft, asbestos 
brake lining and forced lubrication. 





Air 


Compressor Valve 
Design Changed 


Several changes have been made in 
the design of the air compressor valve 
manufactured by the Pennsylvania 
Pump & Compressor Co., Easton, Pa. 
An important feature of the valve is 
the air pocket in the guard. 
As the valve the disks enter 
an air pocket and the air trapped in 
the cushion which 
prevents striking the 


cushion 


opens, 


pocket provides a 


the valve from 
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metal of the guard of the valve. 

The valve assembly is held together 
by a retaining ring which engages 
the valve guard and seat. The valve 
consists of four principal parts, name- 
ly the seat, guard, disks and spring. 
The from a casting of 
close while a 
for 


are 


made 
structure, 
casting 
valve 
of 
support 
The 
accelerated 
the guard against 
disks rest. As may 
accompanying 


seat is 
grained 
used 
disks 
columns 
the valve 
movement of 
small 


malleable is 
the guard. The 
guided by a number 
the guard, which 
above the _ seat. 
the disks is 
spiral springs 
which the valve 
noted in the 


special 
on 
by 
in 


be illu- 

















CUSHION POCKET IS PROVIDED 


ON THE GUARD 


AN AIR 


stration, the valve is assembled with- 
out the use of bolts, nuts or screws. 


Gasoline Engine Drives 


Portable Tools 


Stow Mfg. Co., Inc., Binghamton, 
N. Y. recently introduced a new port- 
able tool designed to care for isolated 
operations where portable rotary mo- 
As shown in the 
the unit 


tion is required. 


accompanying 


illustration 
































THE HOIST IS EQUIPPED WITH A SIMPLE WORM GEAR 























IS ADJUSTABLE TO VARIOUS 


SPEEDS 


THE ENGINE 


2.2 horsepowe! gasoline 
engine with a flexible shaft 
for driving various grinding 


The 


consists of a 
provided 
and pol 
an 
ranging 1400 
per minute. The 
equipment is self contained and is 
mounted skids. Handles 
vided to permit the unit to be 


engine has 


from 


ishing units. 
adjustable 


to 2200 


speed 
revolutions 
on are pro 
trans 


ported easily. 


Builds 


Monorail Hoist 


Edgar E. Brosius, Sharpsburg, 
Pa., has introduced a trol- 
ley designed for continuous work. The 
unit is built entirely of steel and the 
hoist is equipped with a simple worm 
gear drive. The unit is supplied with 
a hook block for handling a 
hook bucket the bucket may 
reeved directly on the drum as shown 


Inc., 
monorail 


single 


or be 


in the illustration. The worm driv« 
requires only a_ simple magneti 
brake on the hoist motor to hold the 
load in conjunction with dynamic 
braking control. The hoist is equipped 
with roller bearings and the trolley 
drive is the spur gear type. 


DRIVE 
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Returns Tumbling Stars 
to the Barrel 


The Ideal Industrial Machinery Co., 
5000 Spring Grove avenue, Cincinnati, 
recently has developed a continuous 
type tumbling barrel which includes 

returning 
These ma- 


a special mechanism for 
the stars to the barrel. 
chines are made in_ several sizes 
and capacities ranging from one hav- 
ing an 18 x 24-inch tumbling compart- 
ment and a load capacity of 150 
pounds to a machine having a 48 x 
60-inch tumbling 
capacity for 4000 pounds. As may be 
noted in the accompanying illustra- 
tion, the unit consists of a tumbling 


compartment with 


barrel, drive motor and _ speed _ re- 
duction mechanism all mounted as a 
unit on a heavy structural steel 
frame. 


The barrel is 


trunion rollers, the two on each side 


mounted on four 


being mounted on a common shaft 
which is supported in roller bearing 
equipped pillow blocks manufactured 
by the Timken Roller Bearing Co., 
Canton, O. This type of bearing was 
adopted because of its ability to with- 
stand heavy, fluctuated loads, caused 
by the tendency of the contents of 
the barrel to climb part of the way 
ip the side of the barrel and fall 
ack against the direction of rotation. 
[The machine is designed to reduce 
manual handling of work. The bar- 
rel is divided vertically into two com- 
artments, namely the tumbling or 
leaning compartment and the sepa- 
ating screen compartment. The work 
s tumbled with stars, sand, other 
types of abrasives, the stars being 
qual in weight to the castings being 
leaned. 

When the work has been cleaned it 

discharged from the barrel by re- 
versing the direction of rotation. This 


causes the mixture of sand, stars and 
castings to pass to the screening com- 
partment where the stars and sand 
can fall into a cone-shaped jacket 
and are returned automatically to 
the tumbling department. The bar- 
rel is equipped with an exhaust hood. 


Designs Rollover Type 


Core Machines 

The Osborn Mfg. Co., 5401 Hami!- 
ton avenue, Cleveland, recently has 
introduced a _ rollover type machine 
designed to handle a wide range of 
cores. In this machine the cast steel 
rollover table is jolted by hand 
against two large flat striking sur- 
hardness of the blow 


faces. The 





THE BARREL IS EQUIPPED WITH ROLLER 
BEARINGS 


may be varied to suit the core. The 
clamp is pivoted on the same center 
as the rollover table and when not in 
use hangs out of the way. When in 
position over the core box, the en- 
gaging lug automatically falls into 
place, so that one movement of the 
locking 
and plate. 

The weight of the table with core- 
box, sand and core plate, is éounter- 
balanced by an_ adjustable 
which 


handle clamps the corebox 


spring 


assists. in 








lifting the load 
until the top posi- 
tion has 
reached and then 
holds back the 
weight of the de- 
scending table. 
The rollover stops 


been 


are adjustable. 
Two leveling bars 
pivoted at each 
end receives’ the 
core plate and 
two levers lock 
the leveling bars 
firmly in position. 
In the drawing of 
the pattern, the 
clamp is released 








HE LEVELING MECHANISM IS ARRANGED 


LOAD DURING THE PATTERN 
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DRAW ward 


FOR A BALANCED by a light down- 
blow. The 








NO WEIGHT RESTS ON THE HEAD OF THI 
OPERATOR 


operator then places one hand on the 
draw handle and the other on the vi 
brator. The draw 
counterbalanced and moved with lit- 
tle effort. 
in the down position so that the op- 


mechanism is 
It also is designed to stay 


erator is free to roll back the table. 


Operator Controls Aijir 


Volume in Helmet 

A new type of helmet recently has 
been produced by the Pangborn Corp., 
Hagerstown, Md. This 
ventilated with 
which is injected into the 
under a pressure and with the vol- 
ume controlled by the operator. The 
helmet rests entirely upon the should- 
ers with the head carrying no weight 
and being entirely free in movement. 


helmet is 
water-washed air, 
helmet 


Convex sight screens are located to 
give a wide vision and celluloid liners 
protect the eye from dust or injury. 
The sight screens are held firmly in 
molded sockets and may be renewed 
easily. 

The helmet is made dust-tight and 
comfortable by a _ bifurcated sheep- 
wool lining. Shoulder and waist 
straps hold the helmet 
place and quick acting snaps make 
it possible to fasten and unfasten the 
straps without unbuckling. The hel 
met body is molded of high graded 


firmly in 


rubber and is made to resist abrasive 
action of any type of abrasives. Pul- 
leys and counterweight take up the 
slack of the ventilation air line with 
every movement of the operator. A 
view of the helmet in use is shown 
in the accompanying illustration. 
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to be operating 


& Engineering Co., 





known as the Bucyrus Road Machinery 








Co., 


Bucyrus, O., which had gone into bankruptcy, 
has been sold to Edward Purvis and Sons, 
Brooklyn, N. Y., for $52,500, and is expected 


to reopen soon. 
Armstrong Foundry Co., 1536 Junction 
nue, Racine Wis., has let the general 


ave- 


con- 


tract to Nelson & Co., 408 James building, 


Racine, for the erection of a _ 1-story 


shop 


addition, 74 x 74 feet. Architect J. Mandor 


Matson is supervising the work. 


Federal Foundry Co., 502 South Harris 


street, 


including a brass foundry, 50 x 50 feet, 


addition to coreroom, 40 x 80 feet, a 


Indianapolis, plans to build a foundry 


an 


pat- 


tern shop, 40 x 50 feet, ete. Carter-Richards 


Co., Engineers building, Cleveland, is 


chitect and engineer. 


ar- 


Southern Malleable Iron Co., B. B. Culver, 
president, East St. Louis, Ill, is increasing 


its capacity 25 per cent by erection of 


a 


foundry building containing 23,750 square 
feet of floor space. The number of employes 


is being increased from 175 to 220 and 
000 added to capital. (Noted June 15). 
Crane Co., Chicago, has purchased 


$50,- 


the 


plant and holdings of the Landon Radiator 


Co., North Tonawanda, N. Y., according 
com- 


announcement in Chicago. The latter 


to 


pany will continue under its present name 


for some time at least, and the personnel 


of 


the Landon company will be unchanged. 


Crane Co. has taken over the entire stock 


the Landon company 


R. Hoe & Co. Ine., New York, manufac- 


turer of printing presses, saws and other 


equipment, will move from Grand street 


to 


considerably larger quarters in the Bronx. 


New Trade Publications 




















Chisholm-Moore 


AND WELDING EQUIPMENT 


York, describing 


oxy-acetylene cutting 


COMPRESSORS 





the company. 


The company has purchased 22 acres on which 
are located a number of buildings. The 
company is bringing out a new type of 
newspaper press and will require much new 
equipment. 
senunaieidiineiaianais STE Sh 
— —o 
issued an 8-page folder illustrating and de- 
scribing its line of turbine compressors de- 
signed for use with foundry cupolas. Fea- 
tures of design are pointed out and a table 
i included giving capacities of that line of 
compressors 
STEEL ABRASIVES —-The American Steel 
Abrasive Co., Galion, O., recently has pub- 
lished a booklet giving information on steel 
abrasives and illustrating a method which is 
ised to test steel shot to determine if the 
hardness is up to the standard maintained by 


TOOLS—tThe Sceully-Jones & Co., 1901 South 


Rockwell street, Chicago, recently has 


sued a catalog 

tools. 
ELECTRIC HEATING EQUIPMENT 

General Electric Co., Schenectady, N. Y., 


issued a 16-page folder describing some of 


Is- 


f its line of metalworking 


The 


has 


the 


applications of the electric industrial heating 


equipment which it manufactures. Among 


the 


apparatus and devices listed are heat treating 


furnaces, ovens for baking cores and 
materials, immersion heaters, hot plates, 


heaters, glue pots, soldering irons, ete 


other 


space 


STARTING SWITCHES—Electric Controller 


& Mfg. Co., Cleveland, has issued a 








folder 














What the Foundries Are Doing 


Reflecting the Activities of the Gray Iron, Malleable, Steel and Brass Shops 





describing and illustrating a 
switch. An expansion 


also described. 


AIR COMPRESSORS 
Pump & Compressor 
issued a folder giving 
single stage, double 


driven air compressor. 


VIBRATING SCREENS 


centrator Co., 901 


Wayne, Ind., is distributing 


describing its line 


eral construction features 


given and various 


as tilting mechanism, 


ete., is described. 


STEEL DOORS 


Youngstown, O., has 


describing its line 


various types of industrial 
scribed and _ illustrated 

FIRE BRICK—The 
Ironton, O., has issued 


ing information on 
of fire brick. 


MATERIAL HANDLING 


catalog of its line 


ment recently has 


Shepard Co., Watertown 


equipment which 


includes several types 


trucks, portable elevators 


materials, platforms 
of industrial uses, 
and carts 


TRACTORS—The 


Peoria, Ill., has issued 


use of its line of 
tablishments 
PATTERN SHOP 
ing 72-page catalog 
recently has been 


Products Co., Cleveland 


clude die cast pattern 


brushes, leather 

plates and draw 
shellac, glue, glue 
and various items 


ery 


MAGNETIC PULLEYS 


recently has been 


Co., Milwaukee, describing 
and magnetic pulley 
points to the application 
pulley and the apron 
simple and _ practical 


separation The publication 


with reproductions 
types of separators 
CENTRIFUGAL 


Co., 11 Broadway, 


issued an _ interesting 


catalog describing 
centrifugal pumps 


boiler service, hydraulic 


age, pipe lines, 


catalog 1s devoted 


various parts which 


struction of the 
AIR FILTERS 


issued by the Staynew 
ter, N Y.. describing 


for industrial use 


for a variety of 


for air compressors, 
spray outfits, compressed 
Numerous illustrations 


details of construction 


A list of industrial 
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